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HIGH-SPEED   FREIGHT  TRANSPORTATION. 


'■-':.  BY    S.    H.    FINCH.     '  -■ 

[Written  for  the  American  Railroad  Journal.  ] 


The  present  time  may  not  be  most  opportune  for  pro- 
posing innovations  and  experimental  enterprises  to  the 
trunk  lines  of  this  country,  but  it  may  be  a  time  to  sug- 
gest  the  necessity  for  introducing  a  system  of  freight 
movement,  the  character  of  which  will  be  indicated  and 
a  very  brief  discussion  of  general  features  offered  for  the 
consideration  of  railway  managers,  although  the  writer 
presented  the  subject  to  two  roads  running  between 
New  York  and  Chicago,  more  than  two  years  ago.         -  , 

Concerning  the  introduction  of  the  above  service  be- 
tween New  York  and  Chicago,  or  cities  west  of  Chicago,  it 
may  be  stated,  that  the  freight  transported  or  transhipped 
between  the  larger  cities  of  the  country  by  rail,  is  handled 
by  one  of  the  three  following  methods  : 

1.  By  ordinary  freight-train  sq|j^ce.        ^ 

2.  By  the  so-called  fast-freight  lines. 

3.  By  the  express  companies.  v      ,     :?.    % 
The  first  carries  the  coarser  and  more  bulky  articles,  in 

the  delivery  of  which  time  is  of  little  or  no  consideration, 
the  average  time  being  from  seven  to  ten  days  in  moving 
one  thousand  miles.  In  the  second,  some  effort  or  "  exhibi- 
tion of  effort,"  is  made  to  secure  a  more  rapid  movement, 
and  freight  is  in  this  way  moved  one  thousand  miles  in 
from  three  to  foiir  days.  By  the  third  system,  which  has 
grown  to  an  enormous  business — enormous  in  more  re- 
spects than  bulk  of  goods  shipped — greater  expedition  is 
secured,  and  express  freight  is  forwarded  a  thousand 
miles  in  about  one  and  one-half  days,  or  but  slightly  less 
than  thirty  miles  per  hour,  including  frequent  stops  at 
intermediate  cities  and  towns.        ;    ,•.■..: 

The  proposed  service  contemplates  no  higher  rate  of 
speed  than  this,  but  much  higher  than  by  the  fast-freight 
lines,  at  least  much  greater  expedition,  and  while  making 
about  the  same  time  as  express  freight  during  transit, 
would  differ  from  the  methods  involved  in  the  transac- 
tion of  express  companies'  business,  irmsmuch  as  it  is  not 
proposed  to  collect  or  deliver  any  freight  whatever — that 
is  to  say,  no  cartage  would  be  performed — but  the  service 
would  be  conducted  and  considered  as  some  advance  on 
the  existing  so-called  fast-freight  lines. 

From  the  foregoing  it  is  obvious  that  heavy  and  bulky 
articles  could  be  forwarded  at  much  greater  speed  than  by 
the  usual  freight  dispatch,  at  some  greater  cost  it  may  be, 
but  the  advantages  of  rapid  movement  and  absence  of 
delay  or  detention  while  on  the  road  would  make  the 
service  of  so  much  more  value  to  inter-State  commerce  as 
to  compensate  fully  for  whatever  additional  charge  might 
be  necessary  to  cover  the  increased  cost. 


In  other  words  there  can  be  no  question  but  that  a  middle 
ground  exists  between  the  methods,  cost  and  time  of  for- 
warding merchandise  by  the  fast-freight  lines,  and  the 
facilities  offered  by  the  express  companies;  which  is 
comprehended  in  the  methods  here  proposed,  and  which 
consists  in  running  special  freight-trains  daily  with  a  lim- 
ited number  of  cars  at  about  passenger-train  speed,  while 
merchants  and  shipf)ers  provide  cartage.  V-    "  :  ■ 

During  the  past  two  years  many  merchants  and  freight- 
forwarding  agents  have  been  asked  for  opinions  and  views 
regarding  the  proposed  transportation,  and  they  have 
been  unanimous  in  favor  of  its  introduction.  Dealers  in 
fresh  fruits  have  stated  in  writing  that  their  business 
would  be  largely  increased,  in  fact  enabling  them  to  reach 
territory  which  under  existing  circumstances  affords  them 
no  trade  whatever.       ^    ;;>i;,';v    :    >  ^  .    .  •       ■         ^^ 

It  goes  without  saying  ttiat  the  rates  charged  by  the 
various  transportation  companies  are  constantly  changing 
and  varying  through  wide  limits,  but  for  present  purposes 
it  will  be  sufficient  to  mention  for  comparison  what  is 
charged  for  freight  between  New  York  and  Chicago. 

First-class  express  freight,  $2.50  per  cwt.;  first-class  fast- 
freight,  60  cts,  f>er  cwt.;  proposed  high-speed  system  freight, 
$1.50  per  cwt, 

It  is  known  that  considerable  freight  can  be  secured 
at  the  rate  mentioned,  if  the  time  may  be  depended  upon. 
The  actual  cost  to  any  well  appointed  railway  would  not 
exceed  eighty  cents  per  train  mile,  for  hauling  from  50  to 
80  tons  of  freight  at  30  miles  per  hour,  while  at  only  $1.00 
per  cwt.,  50  tons  would  pay  $1.00  per  train  mile. 

It  has  been  urged  that  it  was  a  novelty  and  that  it  wa« 
impracticable  and  inexpedient,  etc.  Now  to  this  it  need 
only  be  said  that  there  is  nothing  novel  or  difficult 
in  practice  involved  in  the  introduction  of  a  high-speed 
freight  service  between  the  principal  cities.  There  cer- 
tainly obtains  no  difficulty  in  the  actual  running  of  such 
trains,  and  no  considerable  financial  efforts  or  obligations 
are  required.  The  most  serious  objection,  however,  has 
been  that  it  would  interfere  and  be  in  conflict  with  existing 
contracts  between  the  railways  and  express  companies. 

Now  while  it  may  so  appear  to  the  manager  of  the  express 
company  running  over  any  given  road,  and  in  one  instance 
it  did  so  seem,  it  is  maintained  that  the  objection  was  not 
well  taken,  as  the  methods  and  business  would  differ  very 
materially,  as  would  also  the  class  of  freight  which  would 
be  handled.  The  express  business  is  a  "package"  business, 
and  implies  the  collection  and  delivery  of  all  freight  and 
the  transmission  of  money  and  valuables,  and  this  busi-  ^ 
ness  could  not  be  secured  or  transacted  by  the  system  of 
freight  movement  suggested.       ,..;.•;.•         ;,,         .,   , 

The  proposed  service  differs  in  onfy  one  feature  from 
ordinary  freight  transportation,  and  t  "  consists  in  a 
higher  rate  of  speed  during  transit,  or  wnat  might  be  quite 
as  true,  greater  expedition,  which  means  no  side-tracking 
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or  transferring.  What  is  required  are  not  more  engines 
and  cars  of  greater  power  and  capacity,  more  tracks  and 
yards  for  making  up  trains,  but  more  movement  expedition. 
If  the  premises  are  correct,  it  will  then  be  advantiigeous 
to  undertake  a  new  service  that  will  at  once  increase 
daily  receipts. 

It  will  be  expedient  to  provide  for  the  business  require- 
ments of  shippers  who  ha^*e  goods  that  can  only  be  prof- 
itably handled  in  the  manner  proposed,  and  which  are  not 
at  present  offered  to  existing  transportation  agencies, 
because  too  much  time  is  required  if  shipped  by  the  so- 
called  fast-freight  lines,  and  because  it  cannot  pay  express 
charges  or  be  handled  by  the  regular  express  companies. 

The  total  through  shipments  east   ffom  Chicago   for 

successive  months,  since  1878  have  been  in  tons  : 

1879    1880    1881    1882    1883    1884 

January 192,512  163,378  263,872  321,148  257i093  208,060 

February 193.541  161,541  204,331  225,313  223,212  i70)"77 

March 258,458  318,883  212,0-M  i79iM5  3<j8,i54  ^58,479 

April 298,043  136,543  275.4«7  138,472  147.129  339,312 

May 230,355  125,157  171,432  >«5,772  141,011  266,757 

June 260,234  233,977  242,463  115,3^5  123,339  219,181 

July 145.738  i39.»87  259,253  95,039  "3,575  128,061 

August 162,263  169,314  260,608  138,241  165,168  140,635 

September i34,'4>  J5',464  265,414  153.234  •9',977  130,162 

October    193,976  179,463  258,374  152,871  123,344  180,899 

November.   ...  168,274  219,840  216,506  214,295  232,713  199.354 

December 179,154  244,790  259,326  225,406  228,520  187,474 

Total 2,406,689    2,334,537    2,889,017    2,074,241     2,255,435    2,388,451 

Of  this  large  tonnage,  the  percentage  that  might  pos- 
sibly be  diverted  from  the  regular  freight  lines  would  be 
insignificant  so  far  as  mere  weight  is  concerned,  but  the 
many  instances  of  vexatious  delay  and  losses  incident 
would  make  a  much  more  substantial  showing  if  the  data 
were  available;  but  this  is  by  no  means  the  most  signifi- 
cant feature,  as  in  many  cases  an  entirely  new  business 
would  be  created.  Especially  is  this  true  of  the  fresh 
fruit  and  oyster  trades,  in  which  but  little  or  nothing  is 
now  being  done,  the  dealers  in  these  commodities  feel- 
ing assured  that  they  can  do  a  business  that  will  be  meas- 
ured by  car-loads,  profitably  at  and  beyond  Chicago,  by 
the  introduction  of  this  service,  and  pay  for  transporta- 
tion the  maximum  rates  proposed. 

This  belief  is  occasionally  substantiated  by  actual  prac- 
tice during  the  Summer  months  by  what  are  called  "  berry  " 
trains,,  which  are  run  by  several  roads  leading  from  fruit- 
growing regions  to  the  large  cities,  being  run  as  special 
trains  for  the  fruit  growers,  and  at  much  higher  speed 
than  ordinary  freight-trains,  and  having  practically  the 
same  rights  as  passenger-trains.  They  have  been  run  at 
a  profit  to  the  roads,  and  aflord  the  only  means  by  which 
the  fruit  growers  could  successfully  dispose  of  their  pro- 
duce. 

Some  special  arrangements  are  being  made  for  the  gar- 
den farmers  of  Long  Island  to  bring  their  products  to 
market,  and  it  is  quite  within  limits  to  suppose  that  a 
daily  train  might  be  made  profitable  to  the  railway  and 
quite  satisfactory  to  consumers,  having  as  its  principal 
object  the  bringing  of  vegetables  and  fruits  from  the  gar- 
dens in  the  Southern  States  to  Northern  cities  ;  incident- 
ally mail  or  passenger  cars  could  be  attached  to  the  same 
train. 

It  is  not  however  proposed  or  necessary  to  discuss  tlie 
details  connected  with  the  management  and  operating  of 
such  a  service ;  they  are  too  simple  and  obvious.  It  is  only 
contemplated  to  maintain  the  general  proposition — abun- 


dant evidence  having  been  secured  to  warrant  the  con- 
clusion— that  a  more  rapid  and  expeditious  movement  ol 
freight  is  desirable,  and  that  the  tendency  of  all  commer- 
cial transactions  which  are  affected  by  transportation,  is 
in  the  direction  indicated.  ■'  ..  ■.,>'.,        I     /  ';    ■ 

In  addition  to  the  increase  of  speed  implying  great  sav- 
ing of  time,  there  is  a  no  less  important  feature  connected 
with  the  proposed  high-speed  service  which  commends  ii 
to  the  merchant  and  freight-forwarding  agents,  which  is 
the  element^  of  certainty  as  to  time  at  which  any  given  lot 
of  merchandise  may  be  delivered  ;  and  which  is  deter- 
mined by  previously  prepared  time  schedules,  making  the 
transit  and  arrival  at  destination  with  an  equal  degree  of 
certainty  to  that  maintained  in  the  transmission  of  the 
United  States  mails;  in  which  case  goods  maybe  pur- 
chased or  ordered  by  telegraph  for  "time  "  delivery  witrh 
confidence,  and  many  sales  thus  secured  at  distant  cities 
that  are  now  lost  in  consequence  of  the  uncertainty  in- 
volved in  time  of  transport  and  arrival  if  the  usual  freight 
service  is  employed. 


PASSENGER-TRAIN  CONDUCTORS. 


BY    A    SUTERINTENDKNT. 
[Written  for  the  A.mekican  Railkoao  Journal.] 


Upon  reading  a  recent  contribution  to  the  Journal  on 
the  subject  of  "  Primitive  Railway  Service,"  I  was  forci- 
bly reminded  of  the  great  improvements  that  have  been 
made  during  the  past  twenty  years  in  the  minor  branches  of 
the  service.  I  mean  in  the  character  and  general  bearing 
of  train-hands — conductors,  baggagemen  and  brakemen. 
In  the  early  days  of  railways  the  qualifications  for  these 
positions  were  not  of  a  very  high  character.  A  conduc- 
tor must  be  honest  and  to  a  certain  degree  intelligent, 
a  brakeman  active  and  alert,  and  a  baggageman  lusty.  I 
doubt  if  other  qualifications  were  deemed  of  much 
account.  But  time  has  changed  all  that,  and  to-day  the 
avenige  conductor  of  a  passenger-train  -  upon  one  of  our 
main  lines,  possesses  not  only  the  qualifications  of 
honesty  and  a  limited  degree  of  intelligence,  but  is  a  matf 
of  good  appearance,  courteous  manners  and  considerable 
education.  Of  course  there  are  exceptions  to  this  rule, 
but  the  well-managed  road  can  he  distinguished  by  this 
class  of  conductors,  and  its  brakemen  and  baggagemen 
are  not  far  behind. 

The  perfection  of  train  service  has  been  a  SlOW  gfOWtll, 
but  it  is  mainly  attributable  to  the  development  of  railway 
discipline  and  the  semi-military  rules  that  have  prevailed. 
Without  doubt  the  uniforming  of  railway  train-hands  has 
done  much  toward  encouraging  an  esprit  tie  corps  among 
them  and  improving  their  general  appearance;  but  there 
has  also  been  a  manifest  improvement  in  the  class  of  men 
who  have  applied  for  and  have  been  appointed  to  such 
positions.  Every  period  of  financial  depression  has 
thrown  a  number  of  intelligent  and  superior  men  out  of 
employment,  and  through  one  influence  or  another  many 
have  secured  positions  as  train-hands  upon  railways,  in- 
tending to  abandon  the  pursuit  and  return  to  their 
former  occupations  when  a  chance  presented  itself;  but  I 
have  observed  that  the  cases  are  rare  when  they  carry 
out  this  intention.  Whether  there  is  a  peculiar  charm 
about  a  life  upon  the  rail,  or  whether  the  new  hand  finds 
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ihat  the  position  of  conductor  is  one  more  congenial  to 
tiie  tastes  of  a  man  of  good  attainments  or  not,  I  cannot 
sav  but  certain  it  is  that  the  class  of  men  applying  for 
-iich  positions  is  far  superior  to  what  it  once  was,  and 
rvery  year  improves  it. 

Nor  upon  reflection  does  it  seem  singular  that  such 
positions,  especially  that  of  conductor,  should  be  sought 
by  intelligent  and  well-informed  men.  The  responsibili- 
ties resting  upon,  and  the  capability  required  in  the  con- 
ductor of  a  passenger-train  are  certainly  equal  to  those 
of  a  captain  of  a  river  or  harbor  steamboat,  and  the 
personal  contact  with  passengers  being  greater  in  the 
former- case  than  in  the  latter,  courteous  manners  become 
of  greater  importance.  Good  judgment,  decision  and  force 
are  among  the  essential  qualities  of  a  good  conductor, 
and  united  with  the  other  qualities  above  enumerated,  it 
is  evident  that  they  can  only  be  found  among  a  superior 
class  of  men.  There  is  nothing  servile  in  the  position  of 
conductor,  and  he  possesses  equal  autho^ity  and  im- 
portance with  the  steamboat  captain.  To  my  mind  there 
is  no  question  but  that  a  conductor  has  a  far  pleasanter 
and  more  dignified  calling  than  the  ordinary  clerk  who 
is  tied  down  to  a  desk  with  microscopic  chances  of  bet- 
tering his  position. 

I  have  said  that  the  well-managed  road  is  particular  as 
to  the  character  of  its  train-service,  but  this  particularity 
manifests  itself  in  various  ways.  Many  roads  man  their 
trains  with  men  who  have  risen  from  lower  positions  and 
encourage  promotion  among  train-hands,  and  this  is  all 
very  well  as  far  as  it  goes,  but  sometimes  it  works  mis- 
chief. I  can  call  to  mind  one  road  where  this  "civil 
service  reform  "  system  is  in  force,  and  where  a  more 
universally  unpleasant  corps  of  conductors  is  not  to  be 
found.  Strict  attention  to  business,  intelligence  and 
capability  have  been  the  stepping-stones  on  this  road, 
and  the  conductors  are  certainly  reliable  men  and  alert  to 
their  actual  duties;  but  it  is  in  those  particular  and  minor 
branches  of  conductorship  lying  without  the  rigid  line  of 
duty  that  they  are  singularly  deficient.  Courtesy  to  pas- 
sengers is  entirely  overlooked,  and  more  than  one  patron 
of  the  road  has  forsaken  it  on  account  of  the  bearish 
treatment  he  has  received.  A  complaint  once  made  to 
the  superintendent  of  the  road  regarding  the  rudeness  of 
a  certain  conductor,  elicited  a  reply  that  "the  conductor 
has  been  with  us  for  twenty-five  years,  and  has  risen  from 
the  ranks.  He  may  be  a  little  gruff,  but  he  is  a  most  re- 
liable man,  and  we  could  not  think  of  dismissing  him  for 
such  a  trifling  cause."  In  cases  where  promotion  is  made 
strictly  from  the  ranks,  it  is  highly  likely  that  reliability 
will  be  purchased  at  the  price  of  courteous  address  and 
obliging  disposition. 

Every  road  has  its  rules  and  regulations  which  conduc- 
tors are  supposed  to  observe  with  rigor,  bot  I  hold  him  a 
very  poor  conductor  who  interprets  a  rii^orous  observance 
as  an  implicit  observance.  Nor  do  I  think  that  railway 
^management  which  demands  an  implicit  observance  a 
wise  one.  A  conductor  should  be  an  intelligent  man  and 
being  so,  to  a  limited  extent,  he  should  be  given  discre- 
tionary powers.  It  is  very  well  to  issue  a  general  order 
that  fare  must  be  collected  from  all  passengers  who  have 
not  tickets,  and  in  default  of  payment  they  must  be 
ejected,  but  what  would  be  thought  of  a  conductor  who 
ejected  a  woman  who  having  lost  her  ticket  was  also 
without  the  means  of  paying  the  necessary  fare  .'*     Eject- 


ing passengers  from  trains  is  a  delicate  matter,  and 
should  call  for  judgment ;  but  an  intelligent  man  can 
readily  detect  an  attempt  to  "  beat "  the  road  and  also  a 
genuine  case  of  distress,  and  in  such  cases  he  should  be 
given  discretionary  powers.  One  of  the  best  conductors 
on  my  road,  if  not  the  best,  has  been  recently  promoted 
to  a  department  of  raan^ement  where  he  is  giving  great 
satisfaction,  and  this  promotion  was  primarily  due  to  a 
little  incident  that  came  uuder  my  notice  when  he  had 
been  "  conducting "  for  a  few  days  only.  I  sat  in  an 
ordinary  passenger-car  when  he  came  through  to  collect 
tickets,  and  I  was  unknown  to  him.  Immediately  in 
front  of  me  was  a  f)oor  but  respectable  woman  who  was 
searching  for  her  pocket-book  in  a  manner  unmistakably 
and  genuinely  agitated.'  Suddenly  she  gave  a  start\and 
exclaimed,  "  My  purse  has  been  stolen,"  and  her  agitation 
took  the  form  almost  of  terror.  I  leaned  over  the  seat 
and  spoke  to  her,  expressing  the  hope  that  her  loss  had 
not  been  a  great  one.  "  No,"  she  answered,  "  but  my 
ticket  was  in  it  and  I  have  no  money  to  pay  my  fare." 
My  first  impulse  was  to  profifer  assistance,  but  the 
thought  occurred  to  me  that  I  would  observ^e  the  treat- 
ment of  the  case  by  the  conductor  before  taking  a  hand 
in  it  myself.  The  conductor  approached  her  for  her 
ticket,  and  in  manifest  distress  she  explained  her  predica- 
ment to  him.  He  listened  politely,  and  at  the  conclu- 
sion of  the  brief  narrative,  looked  at  her  closely  for  a 
moment,  and  then  took  out  his  book  of  rebate  slips  which 
State  laws  generally  require  to  be  used  in  every  case 
where  fare  is  collected  on  the  cars.  He  punched  one  and 
handed  it  to  her.  "  The  rules  of  the  road  will  not  allow 
me  to  pass  you  free,  madam,"  he  remarked,  "but  I  will 
advance  the  fare  and  you  may  return  it  to  me  when  you 
reach  home.  You  will  find  my  address  on  this  card.l^ 
The  woman  was  very  grateful,  and  it  is  almost  needless 
to  say  that  the  conductor  had  his  money  returned ;  but 
bett^er  than  all  he  had  shown  himself  to  be  a  conductor 
far  above  the  average  in  courtesy  and  discretion,  and 
fron\that  moment  his  advancement  was  determined  up>on, 
if  he  showed  the  other  necessary  qualifications,  which  he 

I  would  not  care  much  for  a  conductor  who  set  the 
rules  of  his  road  upon  a  pinnacle  and  worshipped  them  as 
infallible.  They  are  made  to  be  observed,  but  there  are 
no  rules  of  any  kind  that  can  be  observed  on  any  and  all 
occasions.  In  fact  to  judge  of  the  merits  of  a  conductor 
I  would  rather  judge  of  him  by  the  circumstances  of  his 
infringement  of  the  rales  than  by  his  observance  thereof, 
for  courtesy  and  discretion — two  essentials  in  a  Conduc- 
tor— are  severely  tested  in  the  former  case. 

I  believe  in  the  efficacy  of  a  handsome  uniform,  both  as 
a  means  of  inculcating  discipline  and  also  as  an  incentive 
to  neatness  and  general  care  of  personal  appearance.  I  also 
believe  in  having  good-looking  conductors  as  far  as  pos- 
sible, just  as  I  believe  in  handsome  cars  ;  they  please  the 
eye.  Honesty  is  the  first  requirement,  and  it  has  been 
my  experience  that  it  is  not  so  scarce  a  commodity  as 
generally  supposed,  especially  with  conductors.  Ability 
and  intelligence  rank  second  in  importance ;  but  all  of 
the  foregoing  requisites  are  of  little  avail  if  a  conductor 
be  a  surly,  disobliging  fellow,  and  without  suflScient  dis- 
cretion to  know  when  he  may  "  suspend  the  rules  "  with- 
out fear  of  censure  from  his  superiors.  To  obtain  this  .' 
combination  of  character ,  in   a.  conductor  it  is  evident 
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that  superior  men  must  be  employed,  and  it  is  worthy  of 
note  that  upon  this  principle  the  leading  roads  are  now 
acting.  Not  only  are  the  salaries  of  sucn  positions 
as  a  rule  adequate  and  liberal,  but  the  conductors  are 
treated  as  employes  to  whose  discretion  the  company  relies 
to  a  considerable  extent. 


LUBRICATING  WITH  GREASE. 


BY    E.    F.    DIETERICHS. 
[Written  for  the  American   Railroad  Journal.] 


Every  now  and  then  some  people  who  are  running 
>.'  machinery  conceive  the  erroneous  idea,  or  are  talked 
into  it  by  interested  parties,  that  it  would  be  a  greater 
saving  to  lubricate  all  their  machinery  with  grease  in 
preference  to  oil.  This  is  as  erroneous  as  if  we  were  to 
attempt  wearing  a  heavy  Winter  coat  through  all  the 
seasons  of  the  year — it  would  certainly  answer  the 
purpose  of  clothing*but  only  to  our  discomfort,  and  only 
when  we  can  afford  no  better. 

If  the  bearings  of  all  our  machinery  were  constructed 
alike  for  the  proper  application  of  grease  as  lubricant, 
and  the  grease  were  of  such  character  as  te  melt  freely 
and  spread  rapidly  over  the  whole  surface  of  the  bearings 
and  cling  there  tenaceously  until  it  has  fulfilled  its  voca- 
tion, there  would  certainly  be  the  advantage  gained  of  not 
being  obliged  to  attend  to  the  applying  of  lubricants  as 
frequently  as  has  to  be  done  when  using  liquid  iiibricants." 
Unless  the  grease  possesses  the  before-mentioned  characr 
teristics  and  can  retain  a  uniform  consistency  through 
changing  weather,  it  will  be  so  stiff  and  solid  in  the  cups 
in  cold  weather  and  in  places  exposed  to  changes  of  tem- 
perature, that  considerable  heating  of  the  bearings  would 
first  have  to  take  place  before  the  grease  would  be- 
come liquefied  enough  to  resume  its  work.  We  lubri- 
cate to  prevent  heating,  and  to  depend  on  heating  to 
create  lubrication,  is  certainly  erroneous. 

A  large  amount  of  grease  is  made  up  without  the 
slightest  knowledge  or  regard  of  the  theory  of  lubricating 
or  the  adaptation  of  the  ingredients  used,  and  irregulari- 
ties of  feeding  through  clogging  of  the  appcrtures  are 
more  likely  to  occur  and  cause  trouble  when  lubricating 
with  such  grease  than  when  lubricating  with  oil,  if  it  is 
clear  and  limpid. 

Grease  represents  lubricating  matter  in  a  solid  state, 
and  should  therefore  also  represent  its  lubricating  proper- 
ties in  a  concentrated  state  if  expected  to 'do  lubricating 
with  efficiency  proportionate  to  that  of  fluid  lubricants. 
Most  of  the  greases,  however,  are  manufactured  mainly 
for  gain,  contain  very  little  fatty  matter,  and  that  of  poor 
quality,  are  compounded  without  skill,  and  suit  the  spirit 
of  competition  on  the  basis  of  greed  on  the  part  of  the 
seller  and  false  economy  on  the  part  of  the  buyer. 

For  lubricating  purposes  We  have  pure,  fatty  matter  in 
a  solid  state  only  in  animal  fat,  and  there  only  in  the  form 
of  tallow,  lard  not  retaining  solidity  enough  at  slight 
rising  of  the  temperature.  In  vegetable  fatty  matters  we 
have  only  palm-butter,  which  like  lard,  liquefies,  and  all 
other  fatty  matter  applicable  to  lubricating  that  could 
be  mentioned  as  in  solid  or  semi-solid  state,  are  so  high- 
priced  or  of  so  limited  a  supply  that  their  practical  use 
for  lubricating  purposes  is  out  of  the   question   during 


the  present  rage  to  adulterate  everything  and  the  clamor 
for  cheap  goods  regardless  of  inefficiency  and  indirect 
injury.  Paraffine-wax  secured  from  the  so-called  mineral 
oils,  and  stearine  obtained  from  various  sources,  would 
both  compare  favorably  with  tallow  as  to  solidity  but  are 
both  of  very  brittle  character. 

The  oils  of  animal  or  vegetable  origin,  lard-oil,  tallow- 
oil,  marrow-oil,  fish-oils,  olive-oil,  palm-oil,  castor-oil, 
cottonseed-oil,  rape-oil,  linseed-oil,  resin-oil,  etc.,  and 
the  mineral  oils,  which  are  all  more  or  less  used  in  the 
manufacture  of  solid-lubricants  (grease),  can  only  be 
brought  into  that  state  by  compounding  with  solid 
resinous  or  waxy  matter  or  by  partial  saponification  with 
alkali  or  lime  and  admixture  of  inert  matter. 

Tallow,  therefore,  appears  to  be  the  only  pure  grease 
that  maintains  a  nearly  uniform  solidity  at  all  tempera- 
tures to  which  grease  is  exposed  in  ordinary  handling  for 
lubricating  purposes,  and  it  is  largely  used  both  as  fresh 
suet  and  in  the  refined  state,  when  a  solid  lubricant  is 
better  applicable  and  preferred  to  oil. 

There  is,  however,  great  objection  to  the  use  of  tallow 
even  in  its  refined  state,  as  under  the  slow  decomposition 
which  takes  place  under  the  influence  of  frictional  heat, 
and  even  by  long  exposure  to  the  atmosphere,  the  fatty 
acids  are  set  free,  and  slowly  and  almost  inperceptibly 
act  destructively  on  the  metal.  Tallow  requires  also  a 
high  degree  of  temperature  to  become  sufficiently  liquefied 
before  it  is  able  to  spread  over  the  entire  surface  of  the 
parts  under  frictional  motion,  and  these  parts  are  there- 
fore compelled  to  accumulate  so  much  of  the  frictional 
heat  produced  by  the  motion  as  is  necessary  to  bring  the 
tallow  to  and  continuously  keep  it  in  a  liquefied  state,  and 
even  where  it  has  been  melted  previously  tobeir^  applied, 
the  moving  parts  are  obliged  to  accumulate  and  run  con- 
stantly under  that  amount  of  frictional  heat  which  is 
necessary  to  keep  the  tallow  nearest  to  the  parts  suffi- 
ciently liquefied.  This  is  precisely  the  case  where  tallow 
used  to  lubricate  locomotive  cylinders  continuously 
kept  at  high  temperature  in  the  cups,  reaches  its  destina- 
tion highly  heated  and  minutely  divided,  in  exactly  the 
proper  condition  for  its  decomposition  under  the  in- 
fluence of  the  steam  and  pressure.  The  quantity  of 
accumulated  gummy  deposits— a  combination  of  stear- 
ine with  impurities  and  metallic  abraisions,  and  the 
result  of  the  destructive  action  of  the  acids  on  the 
metal— found  in  cylinders  lubricated  with  tallow,  show 
that  tallow  even  in  its  purest  state,  like  all  lubricants 
which  jcpntain  fatty  matter  equally  liable  to  decomposi- 
tion, is  by  no  means  either  an  eflRcient  or  an  economi- 
cal lubricant.  On  heavy  bearings,  on  cranks,  etc.,  this 
same  action  takes  place  only  in  a  manner  less  appreciable 
for  some  time,  but  finally  there  also  the  injurious  effect 
becomes  noticeable. 

What  then  can  we  use  for  efficient  and  economical 
lubricating,  where  a  solid  lubricant  is  more  conveniently 
appliable  and  would  be  preferable  ?  There  are  any  amount 
of  solid  lubricants  manufactured  and  sold  under  the  gen- 
eral name  of  "grease,"  but  the  question  arises,  which  are 
the  best,  most  efficient  and  economical  ? 

When  we  consider,  as  heretofore  mentioned,  that  tallow 
is,  so  to  say,  the  representative  of  fatty  matter  in  solid 
form  and  find  even  this  wanting  in  the  requirements  of  a 
good  lubricant  in  grease-form,  and  take  in  consideration 
its  market  value,  we  must  at   a  glance  perceive  that  any 
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solid  lubricant  in  the  market  which  is  sold  at  less  than 
tallow  is  worth,  must  be  made  up  with  cheaper  and  inef- 
iicicnt  ingredients,  and  contain  real  fatty  matter,  if  any, 
only  in  a  very  limited  amount  and  in  proportion  to  the 
price  at  which  it  is  sold.       -     ..      i    ••.;■'     r  v    :  v^  ;   •  '■• 

All  grease  lubricants  depend  for  efficiency  on  the 
amount  of  real  fatty  matter  they  contain,  and  all  the  com- 
l)inations  of  fatty  matter  with  mineral  oils  and  gummy, 
resinous  or  waxy  substances,  with  residuum,  tar,  paraffine, 
resin,  resin-oil  and  lime-water,  or  like  admixtures  partly 
saponified  with  alkalies,  or  still  further  adulterated  with 
inert  matter  like  mica,  asbestos,  lead,  plumbago,  etc.,  etc., 
are  valuable  only  in  proportion  to  the  amount  and  quality 
of  real  fatty  matter  they  contain.  In  many  such  combina- 
tions the  fatty  matter  is  of  so  questionable  a  character 
that  it  is  necessary" to  give  the  grease  a  deceptive  odor  to 
cover -the  real  nature  of  its  composition.  Essential  oils 
are  costly  and  the  choice  for  scenting  bulky  grease  very 
limited.  The  cheaper  oils,  such  as  sassafras-oil,  are 
sometimes  used,  chiefly,  however,  nitro-benzolc,  a  product 
of  the  action  of  nitric  acid  on  benzole,  commonly  known 
as  myrbane-oil,  which  has  a  strong  bitter-almond  odor, 
and  is  likewise  used  for  scenting  soaps.  Aside  from  im- 
parting its  odor  to  the  grease,  nitro-benzole  is,  however, 
of  no  benefit  to  it ;  on  Jhe  contrary  rather  injurious,  es- 
l^ecially  when  impure  and  improperly  made. 

All  fatty  matters  whether  in  liquid  or  in  solid  form, 
except  the  light -mineral  oils,  have  a  high  fire-test;  that  is 
they  require  a  very  high  degree  of  heat  to  become 
vaporized.  As  vaporization  can  only  be  accomplished  by 
heating,  accumulation  of  frictional  heat  to  that  degree 
must  take  place  when  metallic  surfaces  in  close  contact 
with  each  other  are  in  motion,  and  when  to  prevent  parts 
from  accumulating  heat  and  injuring  each  other,  lubri- 
cating with  grease  is  resorted  to.  Such  amount  of  heat 
is  sulhcient  to  decompose  the  fatty  matter  and  the  bulk 
of  the  component  part  of  the  grease,  unable  to  vaporize, 
becomes  an  encumbrance,  the  temperature  accumulates, 
the  metal  expands,  and  its  abrading  and  dragging  on  the 
motion  must  follow. 

Greases  made  with  resin,  resin-oil  and  lime-water,  and 
admixed  with  inert  matter,  can  relieve  friction  only 
partially  as  the  amount  of  matter  possessing  lubricating 
quality  is  too  limited.  Grease  made  from  mineral  oils 
alone,  even  in  their  heaviest  form  with  the  solid  or  amor- 
phous wax,  can  only  take  care  of  a  limited  amount  of 
frictional  heat.  They  liquefy  freely  but  cannot  keep  a 
hold  on  the  metal  unless  assisted  by  admixtures  of 
resinous,  gummy  or  waxy  compounds,  which  likewise 
abrade  the  metal  and  cause  drag  on  the  motion  when 
left  by  the  vaporizing  portion  of  the  grease.       :-'-:^"':i;-'_]r:'-;'- 

When  w^gfcMcate  with  fresh  suet,  the  gummy  deposits 
finally  left  H^^'aporization  of  the  oily  parts,  consist  of 
the  charred  remains  of  membraneous  tissues  which 
surrounded  the  globules  of  fat,  and  the  stearate  of  the  fat 
in  chemical  and  mechanical  combination  with  abraded 
metal.  With  tallow  we  experience  like  results,  only 
more  prominent,  and  the  accumulations  are  more  bulky. 
If  we  lubricate  with  grease  made  of  mixtures  of  tallow 
with  addition  of  resinous,  gummy  or  waxy  compounds, 
we  find  additional  deposits  of  such  admixtures,  less  the 
very  limited  part  of  their  more  volatile  constituents^  If 
we  lubricate  with  grease  compounded  with  inert  matter, 
we  find  the  cumbersome  accumulations  still   further  in- 


creased with  the  exact  amount  of  this  inert  matter  as  it  is 
unable  to  vaporize.  Where  milk  of  lime  or  alkaline-lyes 
have  been  used  in  the  manufacture  of  grease,  we  find  the 
lime  ot  alkali  likewise  in  the  deposits. 

It  is  therefore  evident  that  in  all  cheap  grease  lubri- 
cants the  amount  of  real  fatty  matter  can  only  be  propor- 
tionate to  the  price  and  the  bulk,  and  while  temporarily 
serving  as  a  sort  of  cushion  to  the  real  lubricant,  becomes 
finally  an  encumbrance  and  a  drag  on  the  motion.  Lubri- 
cating with  cheap  grease-compounds  cannot  be  efficient; 
and  therefore  not  economical.    '-''-■:      ■"    "  ;■ 

We  have  seen  before  that  lubricating  with  grease  con- 
ditions the  running  of  machinery  at  more  elevated 
temperature  on  the  metal  and  surrounding  atmosphere 
than  when  lubricating  with  oil  which  is  already  in  a 
liquid  and  applicable  state,  and  we  should  therefore 
look  for  the  sat^i^e  efficient  characteristics  in  concentrated 
form  in  grease-lubricants  which  we  demand  in  good  oil- 
lubricants.  Grease-lubricants  of  such  character,  even  at 
the  highest  prices,  will  be  more  economical  and  efficient 
than  the  injudiciously  compounded  cheap  grease-mixtures 
before  mentioned. 

The  best  and  most  efficient  way  to  lubricate  with 
grease-lubricants  is  through  long  slots  in  the  cap  of  the 
bearings,  which  permit  the  grease  to  rest  direct  on  the 
revolving  shaft  or  axle,  the  slot  being  provided  with 
covering  to  prevent  dust  from  settling  on  the  grease. 
Not  every  kind  of  grease  can  be  used  in  this  manner, 
however,  and  nearly  all,  apparently  as  solid  as  tallow 
when  put  on,  soon  r^ns  out  limpid  and  powerless,  leaving 
the  injurious  inert  or  resinous  matter  which  thev  contain 
to  clog  and  injure  the  bearing;  and  even  suet  and  tallow, 
while  otherwise  efficient  will,  as  mentioned  in  another 
place,  become  decomposed  and  ere  long  show  their  de- 
fective character  as  llibricants. 

A  grease-lubricant  to  fulfill  all  the  requirements  of  effi- 
cient lubricftting,  must  possess  sufficient  compactness  for 
easy  application,  should  melt  freely  at  the  slightest  rising 
of  frictional  heat  without  running  ofT,  and  should  cling 
tenaceously  to  the  bearing  and  be  able  to  vaporize  with 
the  frictional  heat  into  space  as  fast  as  it  is  produced  by 
the  friction.  The  gre^e  should  contain  no  fatty  matter 
in  a  free  state  which  forms  fatty  acids  and  becomes  rank; 
no  resinous,  gummy  or  gritty  matter,  and  should  retain  a 
nearly  uniform  consistency  at  different  temperatures  and 
not  lose  its  efficiency  in  warm  places.  Grease  of  this 
character  would  also  work  more  satisfactory  through 
cups  devised  and  used  for  applying  the  numerous  kinds 
of  grease,  notwithstanding  the  difficulties  attending  the 
lubricating  with  grease  when  feeding  through  limited 
.apertures.       "•..:.:     ^~  |-y.'i:-:l     '■      /     '  -         ,.   '    - 

There  are  lubricating  oils  which  are  manufactured  in 
such  manner  that  the  fatty  acids  are  properly  bound  to  a 
basis  and  incapable  of  decomposition,  forming  a  perfect 
neutral  oil,  free  from  gum,  resin,  gelatinous  or  inert 
matter  of  any  kind.  In  their  concentrated  state  they 
form  the  most  efllicient  grease-lubricant ;  equally  pure  and 
possessing  the  same  excellent  adaptations  for  lubricating, 
it  melts  freely  and  clings  tenaceously  to  the  bearings. 

The  use  of  grease  on  railway  car-trucks  has  long  been 
abandoned  for  the  more  unreliable  attempts  at  application 
of  cheap,  dirty  oils  through  waste  on  the  capillary  princi- 
ple. Cheap,  and  therefore  poor  quality  grease,  did  fail  to 
give  satisfaction,  but  this  is  no  reason  why  grease,  judi- 
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ciously  made,  with  proper  and  direct  application  to  the 
axle,  would  not  be  by  far  the  more  ethcient,  reliable  and 
more  regularly-working  lubricant  for  truck-axles.  There 
is  the  factor  of  saving  in  motive  pow^er,  time,  wear  and 
care,  annoyance  and  delays,  besides  ahead  of  all,  safety,  on 
the  side  of  the  efficient,  moreover  more  expensive  lubri- 
cant, against  the  apparently  cheaper  ones,  the  protege  of 
influence,  ignorance  and  false  economy. 


THE  LOCOMOTIVE  OF  AMERICAN  INVENTORS. 


At  an  entertainment  given  in  Brooklyn  recently  by 
the  Kings  County  Association  of  Practical  Engineers 
and  Machinists,  Mr.  Angus  Sinclair,  one  of  the  editors  of 
the  American  Mmhinist,  delivered  a  lecture  on  "The 
Locomotive  as  Developed  by  American  Inventors."  His 
remarks  were,  in  substance,  as  follows  : 

Many  people  who  ought  to  be  better  informed  believe 
that  the  steam-engines  that  operate  our  factories,  propel 
our  steamboats  and  pull  our  railway  trains  are  merely 
imitations  of  machines  originally  imf)orted  from  Europe, 
and  that  all  our  pioneer  mechanics  did  was  to  develop 
the  engines  and  adapt  them  to  American  purposes.  The 
facts  are  very  different.  If  James  Watt,  the  inventor  of 
the  condensing  engine,  and  the  crowd  of  Englishmen  re- 
puted to  be  the  inventors  of  the  locomotive  had  never 
been  born,  and  the  work  they  performed  had  remained 
undone,  it  is  doubtful  if  the  mechanical  progress  of 
America  would  have  suffered  materially.  When  James 
Watt  in  Scotland  was  struggling  to  obtain  the  means  of 
developing  the  condensing  engine,  Oliver  Evans,  a  native 
of  Delaware,  was  engaged  working  out  the  invention  of 
the  high-pressure  engine,  where  power  was  obtained 
direct  from  the  expansive  force  of  steam.  Both  inventors 
started  from  the  same  point,  which  was  the  atmospheric 
engine  of  Newcomen.  Watt  aimed  at  using  steam  very 
little  above  the  pressure  of  the  atmosphere,  the  vacuum 
formed  in  his  condenser  being  the  principal  source  of 
power.  His  engine  was  necessarily  a  pf)ndcrous,  slow- 
moving  machine.  Evans,  by  high  pressure  of  steam  and 
"high  piston  speed,  aimed  to  get  high  power  with  little 
weight  of  engine.  Mechanically.  Evans  was  as  successful 
as  Watt,  but  America  did  not  then  need  the  steam-engine 
badly,  for  her  industries  were  few  and  her  water-power 
unparalleled,  which  accounts  for  the  nation's  indifference 
toward  Evans's  great  invention.  Under  such  discourage- 
ment, Evans  perfected  his  engine  and  established  its 
utility. 

Although  his  work  has  never  received  proper  recogni- 
t-ion  from  the  mechanical  world,  Evans's  engine  is  the 
prototype  of  the  high-pressure,  high-speed  engine  that 
became  our  national  pattern,  and  of  which  the  locomotive 
is  the  most  successful  example.  Readers  who  receive 
impressions  about  the  history  of  inventions  from  English 
sources  are  made  to  believe  that  the  high-pressure  engine 
was  invented  by  Richard  Trevethick.  Evans  applied  for 
a4)atent  on  the  high-pressure  engine  fifteen  years  before 
Trevethick  began  experimenting  in  that  line.  The  origin 
of  the  popular  mistake  is  that  English  writers  on  the 
subject  of  the  steam-engine,  while  perfectly  intimate  with 
the  scientific  experiments  made  in  Greece  and  Egypt 
thousands  of  years  ago.  are  profoundly  ignorant  of  what 
is  going  on   in   America  in   their    own    time.       During 


Evans'  time  many  engineers  believed  that  steam  rnight 
be  successfully  applied  to  land-carriages  on  common 
roads,  and  Evans  attempted  to  apply  his  engine  in  this 
way;  but  a  little  experience  with  the  difficulties  encoun- 
tered convinced  him  that  the  plan  was  impracticable. 
That  a  steam-engine  could  run  a  carriage  on  common 
roads  under  favorable  circumstances  he  proved  by  making 
the  engine  of  a  steam-scow  he  made  for  the  city  of  Phila- 
delphia propel  the  craft,  which  was  mounted  on  wheels, 
through  the  streets  of  the  city.  This  was  the  first  case  of 
a  carrifige  being  moved  by  steam  on  the  American  conti- 
nent, and  it  was  done  in  1804.  Oliver  Evans  was  a 
prolific  inventor  and  a  highly  accomplished  mechanic. 
His  steam-engine  made  but  little  progress  into  favor 
during  the  life  of  its  inventorj^but  he  had  perfect  faith  in 
its  great  future.  He  predicted  that  his  high-pressure 
engine  would  be  the  means  of  accelerating  travel,  so  that 
people  would  leave  Washington  in  the  morning,  dine  in 
Philadelphia  and  sup  in  New  York.  .  f  v 

The  assertion  is  often  made  that  nothing  was  done  in  this 
country  toward  building  railways  till  the  opening  of  the 
Liverpool  and  Manchester  Railway-  in  England  proved 
the  success  of  railway  operation  to  be  no  longer  doubtful. 
That  is  not  true.  There  were  several  short  railways  in 
operation  in  America  before  the  Liverpool  and  Manchester 
Railway  was  opened,  and  when  that  well-advertised  event 
took  place  there  were  more  railways  progressing  in 
America  than  there  were  in  Great  Britain.  Moreover,  an 
American  railroad  comj)any  was  the  first  in  the  world  to 
decide  that  their  road  should  be  operated  by  locomotives. 
When  the  directors  of  the  first  English  railway  intended 
for  general  traffic  were  disputing  about  what  power  they 
should  use,  the  majority  favoring  stationary  engines  and 
rope  traction,  the  directors  of  the  Charleston  and  Ham- 
burg Railroad  unanimously  decided  that  they  would  use 
locomotives,  and  gave  their  manager  permission  to  have 
the  engines  built.  Which  country  should  first  produce  a 
railway  that  would  demonstrate  the  real  value  of  that 
system  was  for  a  time  doubtful.  America  was  poor,  but 
enterprising,  and  money  to  build  expensive  railways  was 
hard  to  raise.  England  was  rich,  but  conservative,  and 
the  majority  of  the  people  were  contented  with  existing 
institutions  and  hated  change.  The  friends  and  advo- 
cates of  railways  in  America  were  not  waiting  events  in 
Europe  to  teach  them  that  work  was  to  be  done  here. 
The  canals  that  had  been  constructed  at  great  expense 
did  not  prove  satisfactory.  A  few  years'  experience  of 
them  brought  many  public  men  to  favor  railway  build- 
ing. During  the  decade  from  1820  to  1830  this  sentiment 
grew  and  strengthened  rapidly.  It  produced  fruit  in  the 
shape  of  numerous  railway  enterprises.  Individual  cor- 
porations and  legislatures  were  striving  to  start  the  move- 
ment^ which  eventually  gave  America  the  finest  railway 
system  in  the  world,  and  it  was  only  want  of  available 
capital  that  prevented  this  country  from  anticipating  the 
railway  era  by  eight  or  ten  years.  In  18*3  the  legislature 
of  Penn.sylvania  incorporated  a  company  to  build  a  rail- 
way from  Philadelphia  to  Columbia,  and  this  became 
the  opening  section  of  the  great  Pennsylvania  Railroad. 
The  Delaware  and  Hudson  Canal  Company  was  also 
chartered  that  year,  with  permission  to  build  a  railway 
as  well  as  a  canal.  In  1826  a  short  railway  was  opened 
at  ^uincy.  Mass.,  and  during  this  year  the  Mohawk  and 
Hudson    Railroad  Company  obtained  the  right  to  build 
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what  was  destined  to  be  the  first  railway  opened  in  New 
York  State. 

Urging  on  these  railways  was  the  pursuit  the  progres- 
sive men  in  America  were  engaged  in  when  George 
Stephenson  was  being  badgered  in  the  committee  rooms 
of  the  British  house  of  commons,  and  popularly  regarded 
as  a  madman  for  proposing  to  move  railway  trains  at  a 
speed  of  ten  miles  an  hour.  The  first  railway  in  America 
that  tried  operating  by  locomotives  was  the  Delaware  and 
Hudson  Canal,  and  their  first,  engine,  the  "Stourbridge 
Lion,"  was  imported  from  England.  It  was  a  very  primi- 
tive concern,  with  a  single-flue  boiler  and  upright  long- 
stroke  cylinders  with  the  pistons  connected  by  a  walking- 
beam.  This  locomotive  was  taken  to  Honesdale,  Pa., 
and  the  first  trial  took  place  in  August,  1829,  two  months 
before  Stephenson's  "  Rocket"  made  her  first  run  in  Eng- 
land. 

It  is  often  asserted  that  the  designers  of  locomotives 
for  the  pioneer  American  railways  followed  British 
patterns  and  modified  them  to  suit  the  conditicfri  of  their 
own  tracks.  This  theory  does  not  seem  to  be  supported 
by  facts.  The  first  locomotive  built  in  America  for 
regular  railway  work  was  the  "  Best  Friend,"  which  was 
made  at  the  West  Point  foundry.  New  York,  for  the 
Charleston  and  Hamburg  Railroad.  This  engine  had 
an  upright  boiler  and  two  cylinders  set  almost  hori- 
zontally, the  piston  transmitting  the  power  direct  to  a 
cranked  driving-shaft.  The  water-tank  and  cylinders  oc- 
cupied one  end  of  the  carrying  frame  and  the  boiler  the 
other.  The  whole  was  carried  by  two  pairs  of  driving 
wheels  coupled'  by  outside  connecting-rods.  This  engine 
was  designed  after  a  model  made  by  the  late  Peter 
Cooper,  and  it  had  nothing  to  indicate  that  the  designer 
had  ever  seen  any  of  the  early  English  locomotives.  In 
1830  a  small  working-model  locomotive  made  by  Mathias 
W.  Baldwin  attracted  much  attention,  and  the  maker 
received  an  order  to  build  a  locomotive  for  the  Philadel- 
phia and  Germantown  Railroad.  The  engine  was  called 
"Old  Ironsides,"  and  in  a  public  trial  made  a  mile  in  fifty- 
eight  seconds.     ::      .       ■,  ■  •    ■:^;  ;         :-   ; 

Since  1830  the  principal  improvements  effected  in 
locomotives  have  consisted  in  working  out  details, 
increasing  the  size  of  parts,  adding  conveniences  for 
operating  and  for  promoting  economy.  In  this  work  of 
development,  the  American  mechanic  has  performed  an 
important  part.  In  1835  the  American  Railroad 
Journal,  speaking  of  railway  machinery,  says :  "There 
are  seven  Baldwin  engines  at  work  on  the  Pennsylvania 
Railroad,  on  which  they  have  also  two  English  engines 
from  the  workshops  of  the  celebrated  maker,  R.  Stephen- 
son. The  engineer  who  has  charge  of  the  locomotive 
department  informs  me  that  the  power  of  the  American 
engines  is  35  per  cent,  greater  than  the  English."  The 
first  lines  of  improvement  worked  on  by  American  locomo- 
tive builders  were,  making  the  engine  adapted  to  the 
track,  proportioning  the  working  parts  so  as  to  obtain 
security  from  breakage  and  durability  in  service,  provid- 
ing means  to  keep  enginemen  protected  from  the  weather, 
and  the  restraining  of  spark-throwing  from  the  wood  used 
as  fuel.     The  adapting  of  the  boiler  to  use   anthracite 

coal  was  soon  made  a  success.  ,:,.••  v^ . 

Let  us  review  the  work  done  by  the  American  mechanic 
and  inventor  toward  developing  the  locomotive.  Here  is 
an  eight-wheel  locomotive,  good  for  mostly  any  kind  pi 


service.  The  multitubular  boiler,  so  efficient  in  steam 
making,  is  the  invention. of  Nathan  Read,  an  American. 
It  is  carried  in  compact  shape  by  four  coupled  driving- 
wheels  and  a  four-wheel  truck,  a  combination  patented 
in  1836  by  Henry  R.  Campbell,  of  Philadelphia,  the  truck 
having  been  previously  invented  by  John  B.  Jervis,  of 
Rome,  N.  Y.  The  driving-wheels  are  of  cast  iron,  made 
hollow,  the  invention- of  Thomas  Rogers,  who  was  also 
the  first  to  use  weights  on  the  wheels  to  counterbalance 
the  momentum  of  the  reciprocating  parts.  Allen  paper 
wheels— a  thorough  Yankee  notion — carry  the  engine 
truck,  and  the  tender  is  carried  by  cast  iron  chilled 
wheels,  first  invented  by  Ross  Winans.  The  single-bar 
frame  holding  cylinders  placed  horizontally  aihd  bolted 
together  in  the  center,  is  a  remarkably  strong  and  compact 
combination,  designed  by  William  Mason.  The  weight 
of  the  engine  is  distributed  evenly  to  the  axle  boxes  by 
means  of  equalizing  levers  invented  by  Joseph  Harrison, 
of  Philadelphia,  in  1837.  Two  fixed  eccentrics,  invented 
by  James,  of  New  York,  give  movement  to  an  Allen  slide- 
valve,  balanced  by  a  Richardson  device.  And  lastly,  the 
engineer  sits  in  his  Cab  with  the  full  confidence  that  the 
whole  train  is  completely  under  his  control  through  the 
power  furnished  by  the  Westinghouse  automatic  air- 
brake, the  greatest  life-saver  of  this  country. 


SOUTHERN  RAILWAY  LEGISLATION. 


The  Southern  States  have  been  somewhat  behind  their 
more  active  Western  brethren  in  the  formulation  and 
adoption  of  stringent  legislation  for  the  purpose  of  regu- 
lating the  railroads.  This  has  been  due  in  part,  no  doubt, 
to  the  natural  conservatism  of  the  Southern  people  and 
their  disposition  to  let  what  appeared  to  be  well  enough 
alone  ;  and  perhaps  the  peculiar  unprofitableness  of  nearly 
all  railroad  enterprises  in  that  section  may  have  deterred 
them  from  restrictive  legislation. 

It  is  true  railroad  commissions  have  been  established  in 
several  of  these  States  during  the  past  few  years,  and  two 
of  them  with  very  extended  authority ;  but  in  the  main 
there  has  not  been  any  strongly  organized  general  effort 
in  this  direction  until  this  Winter. 

A  railroad  commissioner  was  created  in  Virginia  in 
1S76,  but  his  duties  are  simply  of  an  advisory  character 
— the  law  having  been  fashioned  somewhat  after  that  of 
the  Massachusetts  law.  The  people  of  Virginia  do  not 
seem  to  have  been  dissatisfied  with  this  arrangement. 
The  local  rates  are  generally  fair  and  satisfactory,  and,  so 
far  as  railroad  development  Is  concerned  in  that  State, 
Virginia  is  relatively  in  advance  of  any  of  the  Southern 
States — there  being  a  mile  of  railway  to  each  14^^  square 
miles  of  territory  and  588  of  population,  while  the  aver- 
age for  the  entire  South  is  one  mile  of  road  to  30.7  square 
miles,  and  to  638  population. 

In  North  Carolina  there  is  no  railroad  commissioner, 
but  there  are  general  laws  agkinst  pooling  and  discrimina- 
tion in  rates,  by  charging  more  for  a  shorter  than  a  longer 
distance.  ^  '      -         -  '  ''.^'' ■'■'■■ ':y-..::.:^--:[:' ':■:-'::'■■■  :'^- 

In  1883,  South  Carolina  established  a  board  of  railroad 
commissioners,  with  authority  covering  the  regulation  of 
rates,  discrimination,  interchange  of  traffic,  and  with  other 
very  extended  powefi.  Their  first  move  was  to  make 
sweeping  reductions  in  the  rates,  tor  both  passengers  and 


t 


AMERICAN     RAILROAD    JOURNAL. 


freij^ht,  which,  with  the  decreased  cotton  crop  that  year, 
was  the  cause  of  much  complaint  by  the  railroads.  Dur- 
ing the  fiscal  year  ending  June  30,  1884,  about  half  the 
railroad  mileage  in  South  Carolina  failed  to  earn  fixed 
charges,  and  only  two  roads  paid  any  dividends  on  their 
stocks,  although  the  bonded  indebtedness  of  the  roads  in 
that  State  is  only  an  average  of  S' 6,227  per  mile.  This 
law  was  modified  during  the  session  of  1883-84,  by  re- 
scinding the  authority  to  make  rates  on  freight,  but  the 
rates  on  passengers  are  still  regulated  by  law.  The  tem- 
per of  the  people  of  South  Carolina  and  the  press  seems 
still  in  favor  of  restrictive  legislation.  • 

To  Georgia  belongs  the  credit  of  being  the  first  Southern 
State  to  imitate  the  granger  legislation  of  the  West,  and  in 
1881  a  board  of  railroad  commissioners  was  created  with 
almost  abs(jlute  powers  over  the  railroads  in  that  State. 
Large  reductions  were  made  in  the  rates  on  both  passengers 
and  freight.  The  funded  debt  of  the  railroads  in  Georgia  is 
only  $12,413  per  mile,  and  the  stock  $12,574  per  mile — a 
very  moderate  capitalization  ;  certainly  not  more  than  the 
cost  of  the  roads.  Yet  out  of  a  total  mileage  of  2,887 
miles,  only  1,855  miles  pay  any  dividends  on  the  stock. 
The  result  of  this  legislation  in  Georgia,  seems  to  have 
contributed  to  hinder  the  flow  of  outside  capital  into  that 
State  for  the  purpose  of  railroad  construction,  and  there 
are  no  important  railroad  enterprises  on  foot  there,  either 
at  present  or  in  prospective.  In  Tennessee  the  decision 
of  the  United  States  Circuit  Court  last  year,  restricting 
the  powers  of  the  railroad  commission  of  the  State  in 
their  relations  with  railroads  extending  out  of  the  State, 
has  secured  the  roads  from  an  immediate  interference. 
In  the  remaining  Southern  States  the  railroad  legislation 
has  been  of  a  comparatively  mild  character,  and  they  have 
been  left  to  themselves  to  develop  and  reduce  their  rates 
by  natural  competition.  During  this  Winter  strong  efforts 
have  been  made  m  the  legislatures  of  Florida,  Alabama, 
and  Texas,  toward  the  enactment  of  laws  and  the  estab- 
lishment of  railroad  commissions,  with  powers  similar 
to  those  existing  in  Georgia.  Our  advices  from  Florida 
indicate  there  is  an  uidercurrent  of  strong  feeling  against 
any  legislation  that  will  in  any  way  interfere  with  or 
hamper  the  railroad  development  in  Florida,  and  the 
various  bills  introduced  are  likely  to  be  defeated. 

In  Alabama  the  legislation  recommended  by  the  board 
of  railroad  commissions,  which  was  of  an  exceedingly 
rigid  character,  was  very  decisively  rejected  in  the  House 
of  Delegates.  A  bill  somewhat  similar  in  its  terms  intro- 
duced in  the  Senate,  was  so  amended  a^  to  deprive  it 
practically  of  all  its  original  restrictive  features  and  then 
passed,  but  it  will  probably  be  smothered  in  the  House. 
The  general  feeling  of  the  people  of  Alabama  as  reported, 
and  of  the  press,  seems  conservative  and  opposed  to 
further  onerous  railroad  laws  such  as  those  proposed. 
They  are  doubtless  aware  that  the  railroad  mileage  of 
Alabama  consists  of  only  one  mile  of  road  to  each 
twenty-seven  square  miles  of  territory,  a  great  disparity 
between  it  and  the  average  of  the  entire  country,  which  is 
one  mile  of  road  to  seven  square  miles  of  territory,  and 
there  are  thousands  of  square  miles  of  rich  mineral  and 
agricultural  lands  in  Alabama  undeveloped  and  compar- 
atively worthless,  for  want  of  transportation  facilities. 
The  temper  of  the  people  of  Alabama,  as  indicated  by 
the  press,  evidences  a  desire  to  invite  the  investment  of 
outside  capital  in  that  State.     In  this  they  have  displayed 


a  wise  and  thoughtful  course,  which  is  said  to  have  given 
much  assurance  to  the  owners  of  railroad  property  there, 
and  confidence  in  the  future  prosperity  of  the  State.  The 
wonderful  increase  in  the  manufacturing  industries  of 
that  State  during  the  past  few  years,  which  is  but  a  frac- 
tion of  the  possible  development  of  its  resources,  has 
drawn  the  attention  of  investors  to  its  advantages,  and  a 
conservative  and  protecting  course  on  the  part  of  the  law- 
makers, will  no  doubt  bring  to  it  a  large  amount  of  cap- 
ital at  the  first  return  of  confidence. 

There  have  been  several  bills  introduced  in  the  Texas 
legislature  recently  looking  to  the  regulation  of  ^the  rail- 
roads, and  considerable  discussion  is  going  on  through 
the  press  for  and  against  such  legislation,  but  it  is  difficult 
to  determine  on  which  side  of  the  question  is  the  weight 
of  popular  feeling,  and  the  i^,"sult  can  scarcely  now  be 
foreshadowed.  A  bill  similar  to  the  Reagan  Inter-State 
bill,  modified  to  fit  the  State,  is  attracting  some  attention, 
and  is  probably  the  most  decided  legislation  proposed. 
If  it  is  true,  as  it  is  claimed,  that  the  rates  on  cotton  from 
the  interior  of  Texas  to  Galveston  are  much  higher  than 
to  St.  Louis,  a  thousand  miles  further,  then  the  friends  of 
the  modified  Reagan  bill  will  have  a  good  argument  in  its 
favor  ;  but  a  law  which  would  remedy  this  individual  dif- 
ficulty would  have  to  be  general  in  its  scope,  and  while 
reforming  one  guilty  road,  other  innocent  roads  would 
suffer.  There  are  thirty  railroad  companies  in  Texas, 
aggregating  over  6,000  miles,  not  one  of  which  pays  divi- 
dends on  its  stock,  and  the  majority  of  which  scarcely 
earn  their  fixed  charges.  In  view  of  these  facts,  it  would 
seem  that  the  Texas  railroads  could  not  stand  much  regu- 
lation of  the  Georgia  or  South  Carolina  kind.  The  South- 
ern States  have  entered  upon  an  era  of  prosperity  which 
is  indeed  gratifying  to  every  friend  of  that  section.  ,  The 
railroads  have  been  an  important  influence  in  the  accom- 
plishment of  this  result.  It  is  true  they  have  received 
large  benefits  from  the  people,  and  it  is  desirable  that 
they  should  be  subjected  to  such  wise  laws  as  will  con- 
duce to  the  efficient  fulfillment  of  their  duties  as  chan- 
nels of  transportation.  But  the  interests  of  the  South 
cannot  be  served  by  laws  which  seek  to  deprive  investors 
in  railroad  property,  nor  of  other  property,  of  a  just  and 
reasonable  return  Xrom  their  investments,  and  it  is  hoped 
that  the  Southern  States  will  enact  no  laws,  which,  by 
depriving  capital  already  invested  of  its  rightful  remuner- 
ation, will  intimidate  and  drive  away  capital  which  would 
otherwise  seek  investment  there. — Bradstreefs. 


The   Advantages  of  Railway   Pools. 


Chief  Nimmo,  of  the  Bureau  of  Statistics,  in  a  recent 
report,  advanced  the  following  arguments  m  favor  of 
railway  pools: 

Pooling  organizations  appear  always  to  occupy  a  posi- 
tion of  unstable  equilibrium.  They  have  the  support  of  a 
sense  of  sdf-interest,  and  faith  in  an  administrative  head, 
but  they  lack  the  third  essential  element  of  support,  viz., 
legal  recognition.  Their  instability  tends,  however,  to 
disarm  the  suspicion  in  the  public  mind  that  they  are 
essentially  combinations  inimical  to  the  public  interests. 

In  conclusion,  the  following  general  observations  may 
be  made  in  regard  to  railroad  federations  and  pooling 


organizations : 


1. 


I.  They  have  been  instrumental  in  preventing  unjust 
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discriminations  through  secret  rates  to  favored  shippers, 
and  the  consequent  demoralization  of  trade. 

2.  They  have  prevented  many  unjust  and  ruinous 
discriminations  against  towns  and  cities,  and  against 
particular  States  or  sections  of  the  country.        ./  i.-^.    ^^ 

3.  They  have  put  a  stop  to  violently  fluctuating  rates. 

4.  They  have  had  the  effect  of  protecting  the  weaker 
lines  and  of  preventing  their  absorption  by  the  stronger 
lines,  and  thus  of  conserving  elements  of  competition  in 
transportation. 

5.  By  preventing  the  absorption  of  the  weaker  by  the 
stronger  lines,  they  have  prevented  the  threatened  danger 
to  the  country  of  its  being  districted  among  a  few  great 
corporations,  by  which  means  the  regulating  influence  of 
the  competition  of  trade  forces  would  have  been  elimi- 
nated, and  transportation  would  have  gotten  the  mastery 
of  trade.    '■'■  '■'"■'■  -  ■V-...  ;--  -.:.  >  ■■■  —c -,■•/-:;■ -,  --^  ■::..•■■ 

6.  They  have  tended  to  prevent  those  shocks  to  the 
financial  interests  of  the  country  which  generally  accom- 
pany the  bankruptcy  of  great  railroad  corporations. 

7.  Since  they  have  been  adopted  the  railroad  transpor- 
tation facilities  of  the  country  have  been  greatly  extended. 
The  volume  of  traffic  has  also  enormously  increased,  and 
rates  have  constantly  fallen.  These  facts  seem  to  prove 
that  railroad  federation  has  not  had  the  effect  of  obstruct- 
ing the  beneficial  operation  of  the  overruling  competition 
of  trade  forces  and  of  the  direct  competition  between 
transportation  lines.  Statistics  hereinbefore  presented 
clearly  indicate  this  fact. 

8.  The  most  hopeful  aspect  of  federations  for  the 
division  or  pooling  of  traffic  is  that  thereby  the  railroads 
have  been  brought  to  a  condition  in  which  their  account- 
ability to  the  public  interests  may  be  more  clearly  defined, 
and  in  which  any  departure  from  undoubted  principles  of 
right  can  be  observed  and  the  responsibility  therefor 
located.  It  is  believed  to  be  much  easier  to  regulate 
great  federations  of  railroads  with  respect  to  matters 
relating  to  commerce  among  the  States  than  to  regulate  a 
great  number  of  railroads  acting  independently,  for  the 
reason  that  these  federations  constitute  concrete  expres- 
sions of  relationships  and  antagonisms  both  among  rail- 
roads and  among  trade  centers,  and  tend  to  illustrate  the 
relative  force  of  the  same. 

9.  Railroad  pools  have  not  proved  to  be  rigid  com- 
pacts, but  they  have  been  constantly  subject  to  change. 
Occassional  and  even  protected  wars  of  rates  render  their 
requirements  at  times  almost  entirely  inoperative.  This 
must,  in  the  light  of  public  interests,  be  regarded  as  a 
favorable  syi%)tom  of  their  practical  workings.  The 
conditions  surrounding  and  governing  the  commercial 
and  transportation  interests  of  the  country  are  constantly 
subject  to  change,  and  it  is  impracticable  that  any  fixed 
rules  or  set  of  rules  should  be  formulated  which  in 
practice  would  tend  to  prevent  such  changes. 

It  has  been  suggested  that  the  national  government 
ought  to  recognize  pools  and  to  enforce  the  observance 
of  their  agreements.  But  their  present  unfixedness,  and 
the  many  failures  fully  to  accomplish  the  results  at  which 
they  have  aimed,  seem  to  render  such  a  step,  at  this  time, 
premature. 

It  would  be  unwise  at  the  present  time  to  assume  that 
no  better  expedient  than  poolmg  can  be  adopted  for  the 
protection  of  the  commercial,  industrial,  and  transporta- 
tion interests  of  the  country  against  the  destructive  and 


=f 


demoralizing  results  of  wars  of  rates,  or  to  assume  that 
railroad  pools  as  they  exist  to-day  are  not  susceptible  of 
such  improvements  as  would  greatly  advance  their  use- 
fulness. ;    - 

It  has  been  the  object  of  this  brief  disssertation  upon 
railroad  pooling  organizations  to  describe  them  histori- 
cally and  in  their  practical  workings  rather  than  to  pass 
judgment  upon  them.  Their  relations  to  the  transporta- 
tion and  commercial  interests  of  the  country  constitute  a 
large  and  exceedingly  important  question,  and  one  which 
might  well  engage  the  earnest  and  careful  attention  of  a 
national  railroad  commission.      ;i-        ••''  .^      ' 


From  America  to  Russia  by  Rail. 


"  The  idea  of  railroad  communication  with   Alaska 
will    doubtless    appear    almost    preposterous,    to    many 
people ;  but  I  believe  the  coming  generation  will  live  to 
ride  from  Minneapolis  to  the  mouth  of  the  Yukon  in  a 
railway  coach,"  said   Lieutenant   Schwatka,  the  Alaska 
traveler  and  explorer,  recently  to  the  reporter  of  a  West- 
ern paper.    "  The  Russians  are  now  contemplating  the 
construction  of  a  railroad  to  the  river  Amoor,  and  it  is 
not  unlikely  that  they  will  continue  to  the  Pacific  Ocean 
to  a  point  opposite  Behrings  strait.     Should  this  be  done 
the  building  of  a  road  from  some  point  on  the  Canadian 
Pacific,  which  shall  traverse  the  British  possessions  and 
Alaska  and  connect  with  the  Russian  railway  will  be  only 
a  matter  of  time.     The  strait  at  a  suitable  point  of  cross- 
ing is  so  narrow  that  passengers  and  freight  could  be 
easily  transported  in  Summer  time  from  the  terminus  of 
one  road  to  that  of  the  other,  and  in  Winter  time  a  regu- 
lar track  could  be  laid  on  the  solid  ice.    Just  imagine 
yourself  traveling  from  Chicago  to  St.  Petersburg  in  a 
Pullman  coach  without  change  of  cars.     It  is  a  possibility 
whose  realization's  more  than  probable.    And  I  think 
the  project  would  be  a  paying  one,  too.     It  would  not, 
perhaps,  have  any  serious  effect  upon  ocean  traffic,  but 
the  route  would  be  largely  patronized  by  European  trav- 
elers who  dread  an  ocean  voyage.     There  is  no  reason 
why  a  railroad  should   not   be  operated   successfully  in 
those  northern  regions,  and  I  do  not  think  there  would 
be  any  more  blockades  from  snow  than  in  this  country. 
Yet,  should  this  ideal  scheme  for  traveling  by  rail  from 
one  continent  to  another  fail  of  consummation,  we  may 
reasonably  expect  our  railroad  to  Alaska.    The  country 
is  able  to  support  as  great  a  population  as  our  average 
State,  and  there  is  no  reason  why  it  should  not  attain  the 
growth  of  Norway  and  Sweden.     Indeed,  it  is  growing 
noticeably  now,  and  the  immigration  in  the  future  will  be 
steady  and   substantial.      The    fisheries   of    Alciska    are 
almost  exhaustless.     The  real  fisheries  will  last  forever, 
the  cod-fish  will  certainly  hold  out,  while  the  whale  and 
salmon  abound  in  great  numbers." 

"  Are  there  other  resources .''"  '■  ^  ' 

"  Yes ;  in  all  probability  there  exists  much  mineral 
wealth.  During  my  trip  down  the  Yukon  I  found  numer- 
ous indications  of  gold,  and  the  river  Tanana,  at  present 
the  largest  unexplored  stream  in  the  world,  gives  evidence 
of  the  existence  of  precious  mines  near  its  head  waters. 
On  Copper  river  there  is  known  to  be  much  copper,  which 
the  Indians  have  brought  to  the  trading  f)osts  in  pure 
sheets.    Of  course,  the  mineral  interests  are  all  prospec- 


■   ■  ^r 
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live,  but  it  will  not  be  surprising  to  see  a  rush  to  the 
country  as  a  result  of  a  discovery  of  gold  in  paying  quan- 
tities. Alaska  is  still  in  a  very  undeveloped  condition  ; 
it  is  only  last  year  that  a  government  was  given.  It  is 
yet  crude,  though  much  better  than  the  shotgun  rule. 
It  is  now  possible  to  take  up  land  under  squatters'  rights, 
though  the  country  must  first  be  surveyed  before  formal 
grants  can  be  made." 

"  What  is  the  prospect  of  the  Aleutian  Islands  ?" 
"  There  is  a  great  opportunity  for  some  large  monied 
company  to  take  up  these  islands  and  devote  them  to 
grazing  purposes.  The  climate  is  so  mild  that  there  will 
not  be  any  trouble  in  raising  cattle  successfully,  as  graz- 
ing is  very  fair  all  through  the  Winter.  The  islands,  I 
think,  will  support  over  400,000  cattle,  enough  to  supply 
the  whole  market  of*  San  Francisco  and  the  tributary 
country." 

"  Do  you  ever  intend  to  make  another  Arctic  trip  .'*" 
"  No ;  I  have  had  quite  enough  of  that  region.     I  will 
confine    my  explorations    to    Alaska,  and    am    already 
contemplating  another  trip  this  Summer." 


Railway  Sanitation. 


Dr.  Rauch,  secretary  of  the  Illinois  State  Board  of 
Health,  issues  the  following  circular  to  the  railways  of  the 
State  : 

In  connection  with  the  sanitary  survey  of  the  State  and 
the  house-to-house  inspection  now  being  prosecuted 
under  the  direction  of  the  State  board  of  health,  with 
reference  to  the  probable  advent  of  Asiatic  cholera,  your 
attention  is  respectfully  called  to  the  great  good  which, 
at  little  expense,  you  may  accomplish  in  two  directions — 
First,  in  a  practical  cleaning  up  and  abatement  of  pos- 
sible nuisances  upon  your  own  premises,  and  second,  in 
furnishing  an  object-lesson  in  sanitary  work  to  the  various 
communities  along  the  line  of  your  road. 

The  spread  of  Asiatic  cholera  is  due  oftener  to  the 
pollution  of  the  water  supply  than  to  any  other  one  cause. 
There  is  no  commoner  mode  of  such  pollution  than 
through  foul,  badly  constructed  and  improperly  located 
privies  and  water-closets.  The  disease  in  this  country 
being  always  due  to  importation,  and  its  spread  being 
most  commonly  by  persons  traveling  from  place  to  place, 
it  follows  that  railway  privies  and  water-closets  are 
especially  exposed  to  the  danger  of  cholera  infection. 
In  view  of  these  facts  it  is  earnestly  requested  that  you 
cause  all  such  places  in  conneetion  with  stations,  freight- 
houses,  shops  and  round-houses  to  be  at  once  inspected 
and  put  in  good  sanitary  condition. 

Vaults  should  be  at  once  emptied — before  warm  weather 
makes  such  work  dangerous — and  thoroughly  disinfected 
with  sulphate  of  iron  (copperas).  Where  these  vaults  are 
within  fifty  feet  of  any  source  of  water  supply — well,  spring, 
pond,  lake  or  running  stream — their  further  use  should 
be  abandoned,  and  after  being  emptied  they  should  be 
disinfected  and  filled  up  with  dry,  clean  earth — in  itself 
one  of  the  best  disinfectants.  The  new  vault  should  be 
not  less  than  fifty  feet  from  the  nearest  water  supply ; 
should  be  water-tight;  ventilated  by  a  four-inch  shaft, 
opening  above  the  roof;  the  contents  should  be  kept 
inoffensive  by  the  daily  use  of  dry  earth  or  some  other 
disinfectant ;  and  the  building  and  its  surroundings  should 


be  kept  in  the  cleanest  attainable  condition.  Where 
practicable  the  substitution  of  the  earth-closet  system  for 
the  subterranean  vault-storage  is  recommended.  In 
eithef  case  the  frequent  removal  of  the  contents,  and 
their  safe  disposal  by  use  as  manure  are  imperatively 
sanitary  measures.  "'        "'      .    •'    l  :  ^     /,' 

One  of  the  most  important  roads  in  the  State  has 
already  taken  the  action  above  indicated  along  the  entire 
extent  of  its  line.  This  board,  in  its  effort  toward  pre 
venting  epidemic  disease  and  consequent  interruptior 
and  loss  of  travel  and  traffic,  will  be  glad  to  learn  of  your] 
action  in  the  premises,  and  to  furnish  any  informatior 
or  assistance  in  its  power.       ••  -.       ' 


Belgian  Railway  Progress. 


A  PETITION  is  about  to  be  addressed  to  the  Belgiar 
Minister  of  Public  Works,  praying  that  orders  may  be 
shortly  given  out  for  such  new  rolling-stock  and  plant  as 
is  likely  to  be  required  this  year  upon  the  Belgian  state 
railways.  The  price  submitted  for  rails  required  for  local 
railways  in  Belgium  has  been  notably  reduced  after 
further  consideration  of  the  specification.  From  £^  iSs. 
\d.  per  ton,  the  price  has  been  brought  down  to  £^  ds. 
per  ton.  The  profile  of  the  rails  has  been  modified  so  as 
to  admit  of  theirs  being  rolled  more  easily  and  readily. 
Attention  is  being  more  directed  to  the  introduction  of 
metallic  sleepers  upon  railways  as  a  means  by  which 
Belgian  iron  masters  would  be  enabled  to  extricate  them- 
selves from  some  of  their  present  difficulties.  A  contract 
has  been  let  for  3,000  axles  required  for  the  Upper  Italy 
Railway.  The  lowest  tender  was  that  of  the  Valere 
Mobille  Company,  which  offered  to  supply  the  axles  at 
£^  1 5^.  dd.  per  ton,  delivered  free  at  Genoa ;  Krupp,  of 
Essen,  tendered  at  £J^  14J.  ^i.  per  ton.  The  Cockerill, 
Bochune,  Ougree,  &c.,  companies  also  tendered.  The 
export  of  steel  rails  from  Belgium  in  January  amounted 
to  1,485  tons,  as  compared  with  '220  tons  in  January,  1884  ; 
the  exports  of  iron  rails  were  only  56  tons  and  95  tons 
respectively. 


Looking  After  New  Cars. 


It  it  often  a  matter  of  pride  with  car-builders,  says  the 
National  Car-Builder,  to  have  a  new  car  go  out  on  the 
road  and  not  make  its  appearance  m  the  shops  for  eighteen 
months  or  two  years.  We  question  whether  this  is  good 
f)olicy.  Would  it  not  be  much  better  to  have  the  car 
come  in  after  six  months'  service,  to  have  the  rods  and 
bolts  tightened,  cracks  in  joints  stopped,  and  other  pre- 
cautions taken  of  a  similar  kind  }  When  cars  are  built 
of  timber  which  has  not  had  a  long  and  thorough  season- 
ing, an  overhauling  is  necessary  after  a  few  months  on 
the  road.  When  seasoning-cracks  in  paint  and  varnish 
are  closed,  the  truck  taken  down,  and  all  looseness  due 
to  shrinkage  taken  out,  the  car  is  better  fitted  to  run  two 
years  or  more  without  coming  into  the  shop  than  it  was 
to  run  a  year  when  first  completed.  If  the  history  of 
some  of  the  oldest  cars  in  service  could  be  traced,  it 
would  be  found  that  they  had  been  well  cared  for  at  first. 
The  life  of  a  car  is  almost  unlimited  if  the  joints  can  be 
made  weather-tight,  the  frame  kept  dry,  and  the  slack  of 
rods,  braces  and  trusses  taken  up  as  often  as  shrinkage 
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makes  it  necessary.  Cars  frequently  become  rotten  at  the 
window-sills  and  in  the  posts  from  weather  cracks. 
These  cracks  make  their  appearance  in  many  cars  before 
I  he  varnish  needs  renewal.  Such  cracks  could  be  eco- 
nomically stopped  without  the  necessity  for  re-varnishing. 
.Sometimes  the  work  can  be  done  so  quickly  that  the  car 
will  only  be  detained  a  few  days  in  the  shop.  It  is  very 
important  to  have  all  the  iron  work  of  the  truck  perfectly 
tight.  This  prevents  the  joints  from  grinding  and  wear- 
ing. While  these  things  are  generally  understood,  they 
are  too  frequently  neglected,  and  the  result  is  a  great  loss 
to  the  roads.  Cars  which  should  be  sound  and  strong  in 
their  frames  for  twenty  years,  get  out  of  shape  in  half 
that  time.  The  only  cause  for  this  is  neglect  to  keep  the 
frame  dry  and  the  nuts  and  trusses  tight. 


Cost  of  Operating  Early  Locomotives. 

The  Engineer  has  recently  published  a  good  deal  of 
information  about  early  English  locomotives,  and  among 
other  things  gives  a  table  of  the  cost  of  operating  loco- 
motives on  the  Liverpool  and  Manchester  Railway  for 
the  six  months  ending  Dec  20,  1844.     Reduced  to  cents 

per  mile  run  this  was :  -  - 

Cents. 

Fuel  (coke) >, 4.04 

Oil  and  tallow 0.44 

Waste '. 0.02 

Wages " 2.77 

Repairs  : 

Materials 0.66 

Labor    1.72 

2.38 

General   charges,    water,    cleaning,    tender  repairs, 

round-houses,  salaries,  etc 3.87 

Total ". 13.52 

The  coke  burned  by  mile  run  was  21.5  lbs.  The  cost  of 
new  engines  was  almost  exactly  $2,000  each.  The  weight 
and  load  hauled  are  not  given.  The  statement  includes 
20  "coaching"  engines,  14  "luggage"  engines,  and  6 
"jobbing"  engines. 

The  ratio  of  labor  to  material  for  engine  repairs  on 
English  railways  is  now  as  nearly  as  may  be  half  of  the 
total  instead  of  nearly  75  per  cent.,  and  the  total  cost  a 
little  over  6  cents  per  train-mile. 


Railways  of  the  World. 


Some  statistics  are  brought  forward  by  the  Minister  of 
Public  Works  in  Germany,  in  a  report  entitled  "  Archiv 
fur  Eisenbahnen,"  from  which  it  appears  that  at  the  end 
of  1879  there  were  in  the  whole  world  350,031  kilometers 
of  railways,  which  by  the  end  of  1883  had  increased  to 
442,199.  Of  the  92,168  kilometers  constructed  in  that 
interval,  the  United  States  are  responsible  for  56,327, 
while  of  the  more  backward  railway-making  countries 
3,727  kilometers  were  made  in  Mexico,  2,160  in  British 
North  America,  2,050  in  Brazil,  2,786  in  India,  3,603  in 
Australia,  and  1,166  in  Algeria  and  Tunis.  Of  the  Euro- 
pean States,  the  most  active  countries  in  constructing 
railways  during  the  four  years,  were  France,  with  4,500 
kilometers,  Germany  with  2,716,  and  Austria-Hungary 
with  2,262  ;  while,  on  the  other  hand,  the  countries  with 
the  oldest  railway  systems  and  the  densest  population 
made  comparatively  few  extension.  Great  Britain  being 
only  at  the  rate  of  1,399  kilometers,  Belgium  of  257, 
Holland  of  282,  and  Switzerland  of  302.  At  the  close  of 
1883  the  United  States  was  a  long  way  ahead  of  all  other 


countries  in  railway  mileage,  possessing  191,356  kilome- 
ters, Germany  had  35,800,  while  France  and  Great  Britain 
ran  a  pretty  equal  race  with  27,688  and  29,890  respectively. 
The  smallest  railway  owner  was  Greece,  which  possessed 
but  22  kilometers,  though  this  proportion  is  now  raised 
by  the  opening  last  year  of  100  kilometers  between  Volo 
and  Larissa. 


The  Pike's  Peak  Railway. 


The  Pike's  Peak  Railway,  which  is  expected  to  be 
in  operation  this  year,  will  be  the  most  notable  piece  of 
track  in  the  world.  It  will  mount  2,000  feet  higher  than 
the  Lima  and  Oroya  Railway  in  Peru.  It  is  now  in 
operation  to  a  point  over  12,000  feet  above  the  sea  level. 
The  entire  thirty  miles  of  its  length  will  be  a  succession 
of  complicated  curves  and  grades,  with  no  piece  of 
straight  track  longer  than  300  feet.  The  maximum 
grade  will  be  316  feet  to  the  mile,  and  the  average  grade 
270  feet.  The  line  will  abound  in  curves  from  500  to 
1,000  feet  long,  in  which  the  radius  changes  every  chain. 


•  A  Valuable  Train. 


Perhaps  the  richest  train  that  has  passed  over  any  road 
in  this  part  of  the  country  was  that  which  went  over  the 
Hannibal  and  St.  Joe  one  day  recently.  The  train  was 
composed  of  two  cars  of  gold  bullion,  three  cars  of  silver, 
eight  cars  of  silk,  and  four  cars  of  tea.  The  gold  and 
silver  were  from  Colorado,  destined  to  the  Philadelphia 
Mint.    The  silk  and  tea  were  from  California,  going  to 

New  York. 

— . . ^ — « ■■  ■ 

The  whole  exports  of  iron  rails  in  January  from  Great 
Britain  were  only  1,269  tons,  as  compared  with  832  tons 
in  January,  1884,  and  3,245  tons  in  January,  1883.  The 
whole  exports  of  steel  rails  sunk  to  26,563  tons,  as  com- 
pared with  38,544  tons  in  January,  1884,  and  68,276  tons 
in  January,  1883.  The  combined  exports  of  iron  and  steel 
rails  in  January  were  only  27,832  tons,  as  compared  with 
39,376  tons  in  1884,  and  71,521  tons  in  January,  1883. 

The  shunting  locomotives  in  the  Prussian  service  are 
to  be  provided  with  a  fire-extinguishing  apparatus,  by 
which  they  can  be  converted  into  fire  engines  at  short 
notice.  This  arrangement  has  already  been  tried  in  a 
few  cases,  and  has  proven  itself  of  so  much  service  that  it 
is  now  to  be  applied  universally. 

A  COMPANY  has  been  formed  in  Allegheny,  Pa.,  to  manu- 
facture iron  ties,  with  a  capital  of  $50,000.  They  propose 
to  make  an  angular  hollow  tie,  which  will  resist  concus- 
sion as  well  as  wooden  ties.  Oak  timber  is  disappearing 
so  rapidly  that  iron  ties  will  soon  become  an  absolute 
necessity.  -.  .      -     '    ,      j-v  ■  : ';i^■^^    .:'•'■ --.'i  .,  ■.'i;' 

It  is  claimed  by  La  Nature  that  the  highest  railway 
viaduct  in  the  world  is  that  of  the  Garabit  bridge,  France. 
That  remarkable  structure  is  i  ,800  feet  long,  and  near  the 
middle  of  the  great  central  arch  the  distance  from  the  bed 
of  the  river  to  the  rail  is  41 3  feet. 

It  is  computed  that  there  were  52,000  locomotives 
upon  the  railways  of  Europe  in  1882.  The  number  of 
passengers  carried  during  the  year  was  1,371,000,000, 
while  the  aggregate  weight  of  goods  carried  was  715,000,- 
000  tons.    .  ;  .     .       K- •    .    :  ^  -         --:'■  . 


'-~i:--  .  ;.."-!r^  >■■,■•  •,-;>■"'■' 


'■■;'■ 


12 


AMERICAN    RAILROAD    JOURNAL. 


:V^.|-;,^->.i 


StniFpiran  |B.fliIpoflti  jfonrnal. 

A  Monthly  Magazine  and  Review. 

(established  in  1831.) 
PUBLISHED  AT  No.  323  PEARL  STREET,  NEW  YORK. 

editor. 


J.  Brnen  Miller, 


Entered  at  the  Post  Office  at  Netv  York  City  as  Second-Class  Mail  Matter. 

SUBSCRIPTION    RATES. 

Subscription,  per  annum,  Postage  prepaid $3  00 

Single  copies     25 

ADVERTISING    RATES. 

Space  (3^  in.  wide).         1  Mo.  3  Mos.  6  Mos.  1  2  Mos. 

I  inch $4-oo        $10.00  $17.00  $31.00 

.  J^  col.  (or  54  page) 9.00         22.00          40.00  70.00 

J^  col.  (or  Ji  page) 15.00        .   40.00            70.00  120.00 

■     1  col.  (or  %  page).., 26.00         72.00  130.00  235.00 

I  page 48.00        115.00  310.00  400.00 

For  Inside  of  covers,  add  25  per  cent.;  for  outside  of  back  cover,  add  50 
»      per  cent.;  no  advertisements  will  be  taken  for  title-page. 

The  above  terms  are  net,  and  for  three  months,  six  months  or  yearly 
contracts,  are  payable  quarterly.  Contracts  for  less  time  are  payable  altei 
receipt  of  first  number  containmg  the  advertisement. 


MR.  FREDERIC  ALGAR,  Nos.  11  and  12  Clements  Lane,  Lombard 
Street,  London,  E.  C,  England,  is  the  authorized  European  Agent  for  the 
Journal. 


NEW  YORK,  APRIL,   1885. 


Principal    Contents    of  tliis    Number. 

CONTJtIBUTJONS. 

(IVritten /or  the  American  Railroad  Journal.) 

High-Speed  Freight  Transportation — By  S.  H.  Finch i 

Pas,senger-Train  Conductors — By  A  Superintendent 2 

Lubricating  With  Grease — By  E.  F  Dieterichs 4 

The  Question  of  Rails — By  Augustine  W.  Wright  (Street-Railway  De- 
partment)    16 

EJDITORIALS. 

Volume  59    12 

Railway  Taxation  in  New  Jersey 13 

Railway  Inventions 13 

Editorial  Notes 14 

The  Problem  of  Cable  Traction  (Street-Railway  Department) 15 

M ISCEI.I.AlfX:OXJ8  AND  SJELECTJED. 

The  Locomotive  of  American  Inventors 6 

Southern  Railway  Legislation 7 

The  Advantages  of  Railway  Pools 8 

From  America  to  Russia  by  Rail 9 

Railway  Sanitation 10 

Belgian  Railway  Progress ■. 10 

Looking  After  New  Cars 10 

Cost  of  Operating  Early  Locomotives 11 

Railways  of  the  World n 

The  Pike's  Peak  Railway 11 

A  Valuable  Train u 

STMEET-JRAILWATS. 

The  Problem  of  Cable  Traction  (editorial) 15 

The  Question  of  Rails— By  Augustine  W.  Wright 16 

The  Liability  of  Street-Railway  Companies  for  Negligence — By  O.  S. 
Brumback.     A  Paper  read  before  the  Ohio  State  Tramway  Associa- 


tion. 


'7 

An  Elevated  Cable  Road  in  Brooklyn 18 

An  Electric  Railway  in  Baltimore 18 

Coal  Consumpi  ion  by  the  Brooklyn  Bridge  Railway 18 

The  Louisville  City  Railway  Company 18 

An  Oil-Burnmg  Street-Car  Motor 18 

Street-Railway  Notes 18 

JVJB  W  IN  VENTIONS. 

Colby's  SleepIng-Car 19 

Phelps'  Induction  Telegraph  System ao 

Miller's  Railway  Rail-Joint 21 

Pearson's  Indicator-Lock 22 

Sisum's  Cable-Railway  Grip 23 

Leech's  Car-Coupling 25 

McKinnis'  Steam- Valve 26 

Andrews'  Car-Coupling 27 

Armstrong's  Automatic  Car-Brake , 28 


VOLUME  59. 


r 


"  I  ^HE  American  Railroad  Journal  enters  upon  its 
fifty-ninth  volume  with  every  indication  pointing 
to  a  prosperous  year.  Having  definitely  adopted  as  its 
special  field  the  mission  of  a  railway  magazine  and 
review,  with  which  the  railway  world  had  not  hitherto 
been  furnished  despite  the  numerous  publications  devoted 
to  its  interests,  it  will  continue  to  be  published  in  its 
present  form,  providing  a  number  of  interesting  contribu- 
tions each  month,  together  with  a  careful  selection  of 
the  most  valuable  articles  appearing  in  its  exchanges, 
brief  notes  of  interest  from  a  railway,  and  in  fact  from  a 
general  standpoint,  editorials  and  editorial  notes  oh  the 
railway  questions  of  the  day,  a  live  and  vigorous  depart- 
ment devoted  to  the  growing  interests  of  street-railways, 
and  a  department  in  which  the  principal  new  railway  and 
street-railway  inventions  are  described  and  illustrated. 
New  features  will  be  added  as  occasions  present  them- 
selves, and  it  will  be  the  aim  of  the  publishers  to  render 
the  Journal  a  welcome  monthly  visitor  in  railway  offices, 
to  managers,  officials,  operatives,  and  railway  men  in 
general.  Typographically  it  ranks  among  the  first,  and 
its  present  attractive  appearance  will  be  maintained. 

We  again  invite  and  solicit  contributions  from  every 
source,  promising  publication  in  every  case  where  the 
contribution  is  of  interest  and  value,  and  prompt  and 
liberal  payment  will  be  made  for  such  contributions. 
Unfamiliarity  with  the  pen  should  offer  no  barrier  to  the 
preparation  of  such  contributions,  for  we  are  always  willing 
to  revise  contributions  before  putting  them  in  type,  and 
the  tneat  is  what  we  want — not  the  dressing.  Many  old 
and  experienced  railway  men  feel  .that  they  <:ould  con- 
tribute something  of  value,  but  are  prevented  from  so 
doing  by  their  lack  of  experience  in  preparing  articles  for 
the  press.  We  desire  that  this  shall  not  stand  in  their 
way,  for  like  the  ancient  sage  we  believe  that  a  block  of 
marble  in  the  rough  is  of  greater  value  than  a  millstone 
carved  into  a  statue  by  the  hand  of  a  Praxiteles. 

It  is  not  to  be  supposed,  however,  that  contributions 
form  our  only  desideratum.  What  we  want  quite  as  much 
are  subscribers,  and  we  believe  we  will  get  them.  Our 
subscribers  have  steadily  increased  since  the  present  style 
and  form  of  the  Journal  was  adopted  in  June  last,  and 
our  new  readers  are  to  be  found  in  every  branch  of  rail- 
way service,  from  the  shop  to  the  oflSce.  The  character 
of  the  Journal's  contents  fits  it  for  general  railway  read- 
ing, and  it  ministers  to  one  class  no  more  than  to 
another.  In  the  present  volume  we  trust  our  subscribers 
will  still  further  increase,  and  it  follows  as  a  natural  con- 
sequence that  the  greater  the  number  of  readers,  the 
more  interesting  and  valuable  can  the  Journal  be  made. 

Still  another  branch  of  the  railway  interest  from  which 
we  ask  a  hearty  support — the  railway  supply  men.     As  an 
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iidvertising  medium  the  Journal  is  unexcelled.  Being 
a  magazine  and  review,  containing  matter  not  of  mere 
-.phemeral  interest,  it  is  carefully  preserved,  read  and 
referred  to  a  number  of  times,  and  generally  bound  at  the 
close  of  the  year.  Thus  our  advertisers  may  be  certain 
that  their  cards  will  be  constantly  before  the  eyes  of  our 
readers,  and  not  subjected  to  a  hurried  observation  before 
the  medium  is  consigned  to  the  waste-basket.  The 
advertising  rates  of  the  Journal  are  exceptionally 
low  and  its  advertisements  are  artistically  prepared  and 
advantageously  placed.  The  rates  and  terms  of  payment 
are  conspicuously  placed  upon  the  first  column  of  its 
editorial  pages,  and  nothing  is  hidden  from  view. 

Having  bespoken  the  good-will  of  the  contributing, 
reading  and  advertising  public  of  the  railway  world,  the 
publishers  of  the  American  Railroad  Journal  start 
out  upon  the  fifty-ninth  volume  of  the  publication  with 
renewed  hope  for  its  future.  Having  been  established 
cotemporary  with  the  introduction  of  railways  in  this 
country  it  has  continued  throygh  an  unbroken  existence 
of  nearly  sixty  years,  and  despite  its  venerable  age  it  will 
keep  alive  with  the  times,  and  present  a  faithful  reflex  of 
railway  progress.  -t  "''':■-  *" 


RAILWAY  TAXATION   IN   NEW  JERSEY. 


/^UR  sister  State,  New  Jersey,  is  essentially  a  railway 
^^  State.  It  is  the  possessor  of  more  miles  of  railway 
in  proportion  to  its  area  than  any  other  State  in  the 
Union,  and  more  in  fact  than  any  nation  or  governmental 
district  in  the  world.  The  railway  legislation  which  annu- 
ally crops  up  at  Trenton  is  therefore  not  a  matter  of 
surprise,  and  being  the  proud  possessor  of  this  tremendous 
mileage  upon  its  fertile  bosom  it  is  not  surprising,  either, 
that  New  Jersey  should  endeavor  to  utilize  it,  which  it  has 
done  most  successfully ;  for  up  to  a  very  recent  period  the 
railway  taxation  assessed  by  the  State  sufficed  to  meet  all 
expenses  of  government,  and  it  is  only  in  very  recent 
years  that  the  worthy  citizens  of  New  Jersey  have  been 
brought  to  contemplate  a  State  tax  upon  individuals  and 
upon  individual  property  as  a  possibility  of  the  near 
future.  ■;•.-■,,.....•/  ;-'■-■■'.■■'■■''■:■  _\  ^ :■■■'-. 

Necessarily,  the  appraisement  and  taxation  of  the  rail- 
way interests  of  New  Jersey  gradually  became  a  task  of 
no  small  proportions,  and  last  year  an  act  was  passed  by 
the  legislature,  entitled  "  An  act  for  the  taxation  of  rail- 
road and  canal  property,"  by  which  the  labors  of  assess- 
ment and  taxation  were  to  be  performed  systematically ; 
and  the  first  annual  report  of  the  State  Board  of  Assessors, 
appointed  by  the  Governor  under  the  provisions  of  this 
act,  is  before  us.  The  report  is  an  admirable  one,  and 
affords  an  interesting  study  of  railway  progress  in  New 
Jersey.     When  it  is  remembered  that  under  the  provisions 


of  the  act  the  Board  of  Assessors  have  also  to  determine 
the  taxation  of  all  insurance  companies  doing  business  in 
the  State,  as  well  as  of  all  gas,  electric  light,  telegraph, 
telephone  and  cable  companies,  pipe-line  oil  companies, 
and  a  host  of  miscellaneous  corporate  bodies,  their  indus- 
try and  indefatigable  attention  to  the  work  in  hand  are 
deserving  of  the  greatest  praise.     ;   .  ,         ,,  ^    -  - 

It  is  shown  by  this  report  and  verified  by  experts,  that, 
in  the  State  of  New  Jersey  there  are  in  main  line  of 
railway,  1,871.237  miles ;  of  double  track,  473.402  miles;  of 
sidings,  979.645  miles,  making  the  total  railway  mileage 
of  the  State,  3,324.284  miles.  Of  this  total  there  are 
I74I-337  miles  of  steel  raiU^and  1,582.947  miles  of  iron 
rail.  Doubtless  each  succeeding  report  will  show  an 
increase  in  the  former  and  a  decrease  in  the  latter.  The 
area  of  New  Jersey  being  7,815  square  miles,  there  is  one 
mile  of  railway  to  every  4.17  square  miles  of  territory,  and 
the  nearest  approach  made  to  this  railway  mileage  is  in 
Massachusetts  where  there  is  one  mile  of  railway  to  every 
4.25  miles  of  territory.  '■"-''  j-^'^''.-' '"J- ■:•■  ■'^■- ::-    -  " 

The  Assessors  have  determined  the  value  of  railway 
and  canal  property  in  the  State,  including  franchise,  as 
$195,525,963.87,  being  an  ^verage  of  $104,490  per  mile, 
and  upon  this  valuation  a  State  tax  of  one-half  of  one 
per  cent,  is  assessed,  in  addition  to  local  taxes.  The 
State  nets  from  this  tax  the  generous  sum  of  $977,628.76 
for  its  expenses  of  government,  and  thus  the  labors  of  the 
Board  of  Assessors  are  productive  of  good  results. 

The  exhaustive  manner  in  which  the  railway  property 
of  the  State  has  been  examined,  subjected  to  careful 
appraisement  and  assessment,  speaks  well  for  the  Board, 
and  it  is  worthy  of  mention  that  every  mile  of  railway  in 
the  State  has  been  examined  by  careful  surveys.  That 
there  are  complaints  on  the  ground  of  unjust  taxation  is 
not  to  be  wondered  at,  when  the  magnitude  of  labor 
necessary  to  compile  the  report  is  considered,  nor  is  it 
impossible  that  some  portion  of  this  complaint  is  well- 
founded,  but  the  work  of  the  Assessors  has  been  intelli- 
gently and  honestly  performed,  and  the  system  of  taxation 
now  in  vogue  in  New  Jersey  we  should  think  would  meet 
with  general  favor  at  the  liands  of  its  citizens,  even  if  the 
railways  are  not  entirely  pleased. 


RAILWAY  INVENTIONS. 


A  CORRESPONDENT,  who  is  also  the  inventor  of  a 
new  railway  appliance,  writes  us  to  inquire  why  it 
is  that  railway  officials  take  so  little  interest  in  the  examin- 
ation of  new  inventions  designed  for  railway  use.  We  are 
not  disposed  to  believe  that  railway  officials  are  indifferent 
in  the  matter  of  examining  new  appliances,  and  we  believe 
that  true  merit  in  railway  inventions  will  sooner  or  later 
meet  with  recognition ;  but  the  fact  is  indisputably  true 
that  a  large  percentage  of  so-called  railway  patents  are 
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not  inventions  in  the  truest  sense.  An  invention  is 
either  the  result  of  inspiration  or  of  hard  study  to  over- 
come certain  obstacles,  whereas  many  of  the  railway 
patents  are  hastily  conceived  appliances,  whose  sole 
raison  d'etre  is  the  fact  that  the  patentee  acquires  pro- 
prietary rights  of  more  or  less  value,  principally  less. 
Every  month  sees  nearly  two  hundred  patents  taken  out 
upon  railway  appliances,  and  out  of  these  two  hundred 
few  of  the  devices  patented  are  without  serious  draw- 
backs. Had  the  patentees  taken  a  little  more  time  to 
perfect  their  inventions,  the  percentage  of  valuable 
patented  railway  appliances  would  be  greater ;  but  the 
temptation  is  strong  to  apply  for  a  patent  as  soon  as  the 
device  is  conceived,  even  in  its  most  primitive  form,  and 
as  a  result  railway  officials  are  overrun  with  a  vast  amount 
of  correspondence  relative  to  "improvements"  that  are 
practically  worthless  ;  therefore,  they  cannot  be  blamed  if 
they  refuse  inventors  opportunities  to  test  their  patents, 
when  a  single  glance  of  an  experienced  eye  will  demon- 
strate their  worthlessness.  Another  point  to  be  con- 
sidered is  the  fact  that  patented  devices  are  like  babies — 
dearer  to  the  authors  of  thfeir  being  than  to  others,  and 
attractions  are  visible  to  the  inventor  when  contem- 
plating  his  device  that  do  not  appear  to  the  unprejudiced 
eye.  Every  month  the  Journal  publishes  descriptions 
of  a  number  of  the  most  valuable  railway  inventions,  and 
a  still  greater  number  are  refused  description  through  the 
poverty  of  the  device  itself.  Yet  the  patentees  of  the 
latter  class  are  by  far  the  most  importunate,  and  letters 
are  constantly  received  offering  us  a  small  interest  in 
the  sale  of  certain  appliances  if  we  will  publish  the 
descriptions  thereof.  Doubtless  the  patentee  marvels  at 
our  fatuity  when  we  decline  his  princely  offer,  and  thus 
refuse  a  fortune,  but  then  he  is  a  fond  parent  and  his  ofl- 
spring  is  a  thing  of  beauty  in  his  eyes.  Herein  lies  much 
of  the  difficulty,  and  it  is  not  to  be  wondered  at  that 
railway  officials  decline  to  be  bored  by  the  inspection  of 
-  host  of  inventions  that  by  no  possibility  could  ever  prove 
themselves  of  practical  utility. 


proach.  Doubtless  these,  as  well  as  other  minor  improve- 
ments, will  be  suggested  to  the  Lieutenant's  mind  in  good 
season. 


EDITORIAL  NOTES. 


The  famous  Arctic  explorer,  Lieut.  Schwatka,  indulges 
in  the  hope  that  America  may  yet  have  a  direct  railway 
communication  with  Asia,  via  Alaska,  Behrings  Strait 
and  Kamtchatka.  It  is  his  idea  that  a  steam-ferry  could 
connect  Alaska  with  Kamtchatka  during  the  Summer 
months,  while  in  Winter,  tracks  could  be  laid  upon  the  ice 
and  an  "all-rail  route  "  constructed.  While  he  was  about 
it  he  should  have  bridged  the  strait,  a  large  draw  being 
provided  for  the  passage  of  icebergs.  Fish-horns  should 
also  be  furnished  to  icebergs,  upon  application  and  pre- 
sentation of  testimonials  of  good  moral  character,  by 
which  the  bridge-tender  could  be  apprised  of  their  ap- 


*     * 


The  reorganization  scheme  submitted  by  the  West 
Shore  Committee  has  not  met  with  universal  satisfaction, 
but  it  is  doubtful  if  a  better  one  could  have  been  devised. 
When  the  aflairs  of  a  road  become  so  tangled  as  are 
those  of  the  West  Shore,  it  is  much  easier  to  criticize 
than  to  suggest,  and  if  the  unfortunate  ones  who  have 
already  invested  their  money  in  the  road  do  not  think  the 
outside  public  will  come  to  the  front  and  purchase  the 
new  bonds,  they  had  better  make  up  their  minds  to 
purchase  them  on  their  own  account  and  protect  them- 
selves.   Grumbling  won't  mend  matters. 


* 
*     * 


China  is  making  rapid  progress  with  her  railways,  and 
a  recent  non-progressive  Mongolian  who  memorialized 
against  the  introduction  of  railways  has  been  sat  upon 
with  small  mercy  and  handed  over  to  the  Board  of 
Punishment.  This  Board  strikes  us  as  an  excellent 
thing,  and  we  would  like  to  see  it  introduced  on  this 
side  of  the  Pacific.  There  are  a  number  of  assinine  memo- 
rialists in  this  country  who  could  be  brought  under  its 
jurisdiction  with  beneficial  effect. 


1 


Mr.  William  O.  Stoddard  has  recently  given  to 
the  public  an  interesting  biography  under  the  title  of 
"  Abraham  Lincoln :  The  True  Story  of  a  Great  Life." 
The  career  of  the  great  American  is  traced  from  boyhood 
to  his  fall  by  the  hand  of  an  assassin,  and  as  Mr.  Stoddard 
was  one  of  Mr.  Lincoln's  secretaries  during  the  rebellion, 
the  work  bears  with  it  an  intimate  personality  not  often 
found  in  the  biographies  of  great  men.  Its  illustrations 
are  few,  and  not  quite  up  to  the  standard  of  the  work 
itself,  but  the  book  is  one  destined,  we  think,  to  meet 
with  a  large  sale.  It  is  published  by  Fords,  Howard  & 
Hulbert  of  this  city.  In  form  it  is  an  octavo  of  508 
pages,  and  is  sold  at  $2.75  cloth,  and  $3.50  half  roan. 

An  interesting  budget  of  publications  has  been  received 
from  Cassell  &  Co.,  of  this  city,  including  their  Family 
Magazine,  The  Quiver,  and  the  Magazine  of  Art.  These 
are  always  welcome  visitors,  and  like  old  wine,  improve 
with  time.  ■  The  Magazine  of  Art  for  May  is  a  beautiful 
number,  and  contains  some  exquisite  engravings,  with 
accompanying  letter-press.  The  Family  Magazine  and 
The  Quiver,  are,  as  usual,  handsomely  illustrated  and 
offer  most  attractive  reading.  | 

"  Watch  and  Clock  Making,"  by  David  Glasgow, 
is  the  title  of  an  interesting  little  volume  published  by 
Cassell  &  Co.,  in  which  the  horological  art  is  treated  at 
length  and  illustrated  by  a  number  of  diagrams.  The 
author  is  the  Vice-President  of  the  British  Horological 
Institute.        ~      .    v     ■         •:''  .    ■      ;        .    t     ' 

The  Chicago  Popular  Monthly  continues  to  cater  to  the 
public  as  a  cheap  and  interesting  magazine  for  general 
reading,  while  the  character  of  its  contents  is  not 
lowered  on  account  of  its  popularity.       ,  _ 
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American  Street-Railway  Association. 

President. — Calvin  A.  Richards,  President  Metropolitan  Railroad  Com- 
pany, Boston,  Mass. 

First  Vice-President.— ]yiA\i&   S.   Walsh,  President  Citizens'    Railway 
Company,  St.  Louis,  Mo.  ;■  .      ;,    '  -^  >         .   -   .    V  ;. 

Second  Vice-President.— Yi^nry   M.    Watson,   President   Buffalo  Street 
Railroad  Company,  Buffalo,  N.  Y. 

Third    Vice-President.— E.d'WdLTA     Lusher,     Secretary    and     Treasurer 
Montreal  City  Passenger  Railway  Co.,  Montreal,  Canada. 

Secretary  and  Treasurer.— WxW'iaixn  J.  Richardson,  Secretary  Atlantic 
Avenue  Railroad  Company,  Brooklyn,  N.  Y. 
Office  of  the  Association,  cor.  Atlantic  and  Third  Avenues,  Brooklyn,  N.Y. 

The  Fourth  Annual  Convention  of  the  Association  will  meet  in  St.  Louis, 
Mo:,  on  October  21st,  1883.    .  •  v  ...  ; ;  v 


THE  PROBLEM  OF  CABLE  TRACTION. 


T  T  AS  there  been  too  great  precipitation  in  the  matter 
^  ^  of  constructing  cable  roads,  and  is  the  cable  road 
after  all  the  successful  solution  of  the  traction  problem .'' 
We  ask  this  question  in  all  earnestness,  and  while  having 
devoted  considerable  space  to  the  subject  of  cable  trac- 
tion, are  as  yet  by  no  means  sure  that  the  cable  road  of 
to-day  is  the  best  form  of  street-railway  that  can  be  de- 
vised.    That   in    many   respects  it  possesses  conspicuous 

advantages  over  roads  employing  horses  as  a  motive 
power  cannot  be  denied,  but  the  construction  of  cable 
roads  has  been  so  rapidly  entered  into  that  it  is  only 
reasonable  to  suppose  that  many  of  their  serious  draw- 
backs have  been  overlooked  and  still  remain  to  confront 
both  the  public  and  the  builder.  But  a  few  months  ago 
the  construction  of  the  cable  road  of  the  Philadelphia 
Cable  Traction  Company  was  begun,  and  now  the  follow- 
ing intelligence  has  been  received  from  that  city  :  • 

"The  cable  road  of  the  Philadelphia  Traction  Company,  constructed 
through  twelve  miles  of  the  principal  streets  of  the  city,  has  been  found  to 
be  radically  defective,  after  a  cost  of  $600,000  to  the  projectors,  and  one  of 
the  engineers  engaged  upon  the  system  expressed  the  opinion  that  $250,000 
would  be  required  to  correct  mistakes  and  make  the  road  practicable  for 
traffic  in  cold  weather.  When  the  iron  conduits  through  which  the  cable 
passes,  were  laid,  iron  rods  were  run  through  the  stringers  and  bolted  to 
the  top  of  the  conduits  just  below  the  slot  where  the  grip  passes  down  to 
the  cable  under  the  street.  Every  change  of  temperature  has  been  found 
to  affect  the  width  of  the  slot  and  hinder  the  passage  of  the  grip.  Work 
has  been  begun  to  remedy  this  error  ;  the  ground  must  be  torn  up  over  the 
entire  twelve  miles  of  track  laid,  and  substantial  new  ties  and  iron  tM-aces 
are  to  be  inserted  in  place  of  the  defective  ones.  The  projectors  of  the 
road  visited  Chicago  to  examine  the  system  in  that  city  two  years  ago,  but 
attempted  improvements  in  this  city  which  will  now  cost  a  quarter  of  a 
million  to  undo." 

Probably  the  defects  thus  enumerated  will  be  over- 
come, and  the  road  put  in  perfect  working  order,  but  the 
outlay  will  be  large  and  to  a  great  extent  unnecessary ; 
for  had  sufficient  thought  and  experiment  been  devoted 
to  the  consideration  of  the  possible  defects  of  the  system 
beforehand,  it  is  highly  probably  that  a  different  system 
would  have  been  adopted. 

Still  again  the  Evening  Post  of  this  city  discourses  at 


length  upon  the  serious  drawbacks  of  the  cable  system  in 
Chicago,  prompted  to  this  course  by  the  possible  contin- 
gency of  the  construction  of  a  cable  road  in  this  city,  and 
especially  upon  Broadway.  The  Post  has  been  the  un- 
compromising opponent  of  the  contemplated  Broadway 
cable  road,  and  speaks  as  follows  of  the  disadvantages 
of  cable  roads :  ■        ' 

"  In  the  matter  of  the  petition  of  the  Cable  Railway  Company  for  per- 
mission to  exploit  the  streets  of  New  York,  some  interesting  affidavits  have 
been  filed  showing  the  objections  to  that  system  of  street  travel  as  devel- 
oped by  experience  in  Chicago.  Before  mentioning  them  in  detail  a  few 
words  upon  the  differences  of  conditions  in  the  two  cities  will  not  be  out 
of  place.  The  city  of  Chicago  when  it  adopted  cable  railways  for  a  por- 
tion of  its  street  travel  was  practically  inhibited  from  adopting  the  elevated 
system  by  a  provision  in  the  State  Constitution  which  declares  that  private 
property  shall  not  be  taken  or  damaged  for  public  use  without  due  com-, 
pensation.  This  provision  was  believeJ  to  interpose  an  insuperable 
obstacle  to  elevated  railways,  since  the  compensation  to  be  awarded  by 
juries  to  property-owners  along  the  lines  might  swell  the  cost  to  an  amount 
far  exceeding  the  cost  of  the  structures  themselves,  and  make  the  enter- 
prises unremunerative  from  the  start.  Underground  railways  were  like- 
wise objectionable  for  the  reason  that  the  road-bed  would  be  in  all  cases 
below  the  level  of  the  lake,  and  would  require  constant  pumping  to  keep 
them  free  from  water.  The  city  required,  ne\'ertheless,  enlarged  facihties 
for  street  transit  and  only  adopted  the  cable  system  as  the  only  means  for 
securing  at  once  greater  speed  and  additional  accommodation.  Neither  of 
the  difficulties  which  interposed  themseK'es  in  the  way  of  overhead  and 
underground  travel  there,  existed,  or  were  supposed  to  exist,  in  New  York 
when  the  elevated  system  was  prop>osed  here.  Moreover,  the  Streets  as- 
signed to  the  cable  roads  in  Chicago  were  considerably  wider  than  the 
ordinary  streets  of  New  York,  affording  more  room  for  traffic  on  either 
side  of  the  railway  tracks.  The  streets  of  Chicago  were  also  everywhere 
level  and  for  long  distances  absolutely  straight,  in  the  crowded  as  well  as 
the  more  open  sections  of  the  city. 

"  The  first  and  most  serious  objection  to  cable  railways  is  that  the  mo- 
tive power  is  unintelligent,  and  therefore  disregardful  of  obstructions  in 
its  course.  Any  disarrangement  of  the  machinery  which  prevents  immedi- 
ate stoppage  is  liable  to  lead  to  a  collision,  or  cause  the  loss  of  human  life. 
Horses  will  stop  or  turn  aside  instinctively  to  avoid  collision,  but  a  cable- 
moved  car  stops  for  nothing  except  in  obedience  to  the  brake,  which  may 
be  out  of  ortler  or  may  not  be  applied  with  sufficient  force  or  sufficient 
celerity  by  the  driver.  A  horse  will  not  run  over  a  man  voluntarily.  A 
cable  car  will  run  over  any  numb^  of  persons  or  things  with  the  uncon- 
trollable impetuosity  of  steam.  The  momentum  of  the  cable  cars,  as  oper- 
ated in  Chicago,  is  about  four  times  greater  than  that  of  any  ordinary 
street  car,  the  cable  trains  consisting  usually  of  three  passenger-cars  and  a 
"  grip-car  "  which  also  carries  passengers.  The  weight  of  this  propelling 
force  is  sufficient  to  knock  into  fragments  the  most  heavily  loaded  truck 
that  can  be  moved  by  horse  power.  Casualities  of  this  sort  were  frequent 
and  the  loss  of  life  alarmingly  great  in  Chicago  when  the  cable  cars  were 
first  put  in  operation  in  Chicago,  but  experience  has  taught  both  drivers 
and  pedestrians  to  give  the  "grip-cars"  a  wide  berth.  In  other  words,  the 
usefulness  of  the  streets  for  ordinary  travel  has  been  seriously  impaired  by 
the  introduction  of  these  machines.  Speed,  in  the  less  frequented  portions 
of  the  city,  h:is  been  obtained,  but  at  the  expense  of  room  and  security  for 
ordinary  traffic. 

"  Another  difficulty  of  cable  locomotion  is  that  the  breaking  or  derange- 
mentofa  cable  dislocates  the  whole  system.  Since  such  accidents  are 
liable  to  happen  at  any  time,  horses  must  be  kept  in  readiness  at  conven- 
ient stations.  The  economy  of  the  cable  system  is  greatly  lessened  by  this 
requirement,  and  it  is  open  to  \grave  doubt  whether  there  remains  any 
route  in  New  York  upon  which  it  could  be  applied  with  advantage  in  the 
mere  matter  of  dollars  and  cents.  In  the  lower  parts  of  New  York  the 
curves  in  the  streets  are  so  frequent  and  abrupt  that  the  cable  system 
could  not  be  worked  even  with  the  speed  of  ordinary  horse-cars,  and  it  it- 
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here  only  that  trains  of  cars  could  be  filled.  It  may  be  said,  indeed,  that 
for  New  York  at  the  present  time  the  cable  system  is  as  far  behind  the  age 
as  the  street-car  and  the  omnibus  were  ten  years  ago.  When  we  take  an- 
other step  in  the  way  of  rapid  transit,  let  it  be  an  improvement  upon  e.\ist- 
ing  facilities,  and  not  a  doubtful  experiment  or  a  new  obstruction  to 
present  means  of  travel." 

We  do  not  wish  to  place  ourselves  as  opposed  to  cable 
roads,  for  such  in  fact  is  far  from  our  true  position.  We 
have  steadily  maintained  that  the  advantages  of  such 
roads,  properly  constructed,  were  great,  and'have  published 
a  series  of  articles  on  "  Cable  Road  Construction  "  by  the 
leading  cable  engineer  of  the  country ;  but  we  certainly 
do  discountenance  the  general  "  hurrah  "  with  which  the 
cable  system  is  being  pushed,  and  urge  that  a  little  more 
attention  be  devoted  to  overcoming  obstacles  of  construc- 
tion before  instead  of  after  the  rails  are  laid.  It  appears  to 
be  a  settled  principle  with  cable  road  engineers,  that  every 
cable  road  must  have  some  new  feature,  and  generally 
must  be  constructed  entirely  on  a  new  model.  Well- 
known  and  successful  methods  of  constructing  cable  roads 
have  been  put  aside  and  every  new  road  built  is  claimed 
to  possess  superior  advantages  over  those  previously  con- 
structed. It  has  been  the  aim  of  the  builders  to  furnish 
a  road,  not  so  much  with  reference  to  its  quality  as  to  its 
novelty,  and  here  would  seem  to  be  one  trouble.  If  the 
builders  would  stick  to  what  has  been  found  good,  and 
not  build  on  the  experimental  fashion,  the  lapse  of  time 
would  show  the  ways  for  overcoming  difficulties  at  present 
existing ;  but  so  long  as  each  builder  constructs  a  different 
kind  of  road,  so  long  will  the  obstacles  increase  instead  of 
diminishing. 

Furthermore,  because  a  cable  road  meets  with  favor  in 
San  Francisco,  for  instance,  and  is  in  successful  oj)eratfon 
in  that  city,  it  does  not  necessarily  follow  that  such  a  road 
would  be  suitable  for  Broadway  in  New  York,  or  for  simi- 
lar thoroughfares  in  our  leading  cities.  Location  has 
much  to  do  with  the  success  of  cable  roads,  and  this  per- 
haps is  but  one  of  a  dozen  questions  to  be  considered 
before  the  construction  of  a  cable  road  is  entered  upon. 
Cable  traction  is  yet  in  its  infancy,  whereas  it  has  been 
treated  as  a  full-grown  and  developed  system,  and  there- 
fore to  the  question  we  propound,  an  affirmative  answer 
may  be  given  with  considerable  truth. 

At  the  present  writing  there  are  an  ample  number  of 
cable  roads  in  this  country  on  which  experiments  may  be 
made  with  a  view  to  overcoming  such  drawbacks  as  may 
from  time  to  time  present  themselves,  and  there  is  no 
earthly  benefit  to  be  derived  from  constructing  more  cable 
roads  on  new  and  '*  improved  "  principles,  unless  these 
principles  have  lost  a  little  of  their  *'  newness  "  in  the  way 
of  previous  experiment.  An  unmerited  prejudice  against 
cable  roads  may  readily  be  awakened  by  a  series  of  fail- 
ures, and  the  growth  of  cable  traction  more  injured  than 
fostered  by  undue  haste  in  the  construction  of  new  roads 
Qn  new  principles.       ...  


THE  QUESTION  OF  RAILS. 


BY  AUGUSTINE   W.    WRIGHT. 
[Written  for  the  American  Railroad  Journal.] 


I  WAS  much  interested  in  the  article  on  "Center- 
Bearing  versus  Side-Bearing  Rails,"  from  the  able  pen 
of  Mr.  A.  J.  Moxham  in  the  February  Journal.  Six 
or  seven  years  past  when  laying  a  piece  of  track,  I 
thought,  "  Now,  if  I  retain  the  outside  of  my  stringers  in 
place,  the  track  will  be  secure.  The  flange  on  the  car- 
wheels  prevents  its  becoming  narrow-gage,  and  every 
vehicle  that  turns  out  of  the  tram  tends  to  widen  the 
gage ;  there  is  nothing  in  this  city  tending  to  narrow 
the  gage."  I  therefore  securely  spiked  cast  iron  angle-irons 
to  the  outside  of  the  stringers,  two  on  each  cross-tie,  and 
spiked  the  inside  lower  edge  of  the  stringer  to  the  cross- 
tie  with  six-inch  cut  spikes.  This,  I  assumed,  with 
paving  in  the  horse  paths,  would  hold  the  track  to  gage. 
Much  to  my  surprise  within  three  or  four  months  I  found 
the  track  wide-gage.  Upon  taking  up  some  pavement, 
1  found  the  stringer  had  turned  on  the  top  of  the  cast 
iron  knee.  The  bottom  had  crowded  in  an  inch  or  more. 
It  is  needless  to  say  that  ever  since  that  date  I  have  used 
four  cast  angle-irons  upon  each  cross-tie,  two  small  ones 
inside  and  two  higher  ones  outside  of  the  stringers.  A 
heavily  loaded  street-car  is,  in  Chicago,  the  greatest 
weight  upon  our  tracks.  At  times  it  equals  three  tons 
upon  each  car-wheel.  With  our  side-bearing  rail, 
this  pressure  all  comes  outside  of  the  center  of  the 
stringer  and  tends  to  tip  it  over.  Then  consider  the  ef- 
fect of  a  heavily  loaded  four-horse  truck  in  turning  out 
of  our  track.  The  head  of  rail  being  one  inch  above 
the  tram  on  which  the  wagon  travels,  the  horses  acting 
with  a  leverage  equal  to  the  distance  of  the  end  of  the 
tongue  from  the  forward  axle,  exert  a  force  against 
the  rails  which  must  either  spread  them  or  lift  the 
wagon  and  load  above  the  head. 

The  extent  to  which  heavy  traffic  seeks  street-rail- 
way tracks  is  not  generally  appreciated.  A  paper  I 
wrote  some  years  since,  "  The  Best  Pavement  for  Horse- 
Railroads,"  contained  the  following:  "On  April  14th, 
1 88 1,  I  stationed  a  man  with  pencil  and  paper  on  North 
Clark  street,  between  Elm  and  Division,  for  ten  hours, 
from  7  A.  M.  until  12  noon,  and  from  i  P.  M.  until  6 
P.  M.,  with  directions  to  carefully  count  every  vehicle 
that  passed,  and  note  those  whose  wheels  traveled  up- 
on the  rails,  those  that  used  the  sixteen  feet  of  pave- 
ment maintained  by  the  railroad  company  without 
being  on  the  rails,  and  those  that  traveled  outside  of 
the  sixteen  feet.  He  reported  2,052  vehicles  upon  the 
rails  (including  642  cars),  61  vehicles  upon  the  sixteen 
feet  aforementioned  but  not  on  the  rails,  and  53 
vehicles  outside  the  sixteen  feet.  In  other  words,  that 
portion  of  the  street  maintained  by  the  railroad  com- 
pany was  used  forty  times,  where  the  balance  of  the  street 
was  used  once  I  The  street,  was  then  paved  with  pine 
blocks  from  curb  to  curb.  You  will  remember  that  this 
is  at  a  point  distant  a  mile  and  a  half  from  the  Court 
House,  where  the  travel  is  relatively  less.  April  28th,  the 
same  man  was  stationed  on  Lincoln  avenue  near 
Webster,  from  7  a.  m.  until  12  noon.  He  reported  367 
vehicles  as  passing  on  the  rails  (including  185  cars,) 
66  on  the  sixteen  feet  maintained  by  the  railroad  com- 
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pany, 


and  62   outside.      The  horse   paths   were  paved 


with  cobble-stone  and  the  balance  of  the  street  with  new 
cedar  block  pavement.  From  i  P.  M.  until  6  p.  M.,  the 
same  day,  he  counted  in  front  of  Lincoln  Park,  where  the 
horse  paths  were  paved  with  cobble-stone — the  street, 
exclusive  of  sixteen  feet,  consisted  of  soil  in  fine  order 
after  a  shower  of  rain — 788  vehicles  using  the  rails  (in- 
cluding 320  cars),  85  on  the  sixteen  feet  but  not  on  the 
rails,  and  97  outside.  The  sixteen  feet  was  here  used 
nine  times  to  one  outside." 

Considered  from  different  points  of  view,  the  question 
will  be  differently  answered.  So  far  as  company  horse- 
power is  concerned,  it  must  be  admitted  that  the  center- 
bearing  rail  is  the  one  most  free  from  dirt,  and  therefore 
requiring  the  least  tractive  force.  Considered  from  a 
track  standpoint,  it  is  undoubtedly  the  best.  If  the  head 
is  not  high,  the  vehicles  do  not  exert  the  same  force  to 
spread  the  track  in  turning  out.  Mr.  Moxham  speaks 
of  reversing  the  side-bearing  rail,  and  thus  having  the 
tram  come  on  the  outside,  then  all  the  tendency  would  be 
to  narrow  the  gage,  and  this  would  not  interfere  with  the 
cars  unless  it  became  too  narrow  to  carry  the  wheels. 
This  constructioa.  was  advocated  in  1859,  but  so  far  as  I 
know,  never  put  in  practice.  When,  however,  this 
question  is  considered  from  a  pavement  point  of  view, 
the  side-bearing  rail  is  the  best,  unless  the  center-bearing 
is  made  with  trams  equally  as  wide.  The  steel  or  iron 
rail  affords  the  cheapest  possible  wearing  surface  for  the 
traffic  that  does  seek  the  street-car  track,  and  if  the 
wheel  does  not  travel  on  the  rail,  causes  rapid  wear  and 
depreciation  of  the  pavements.  Everything  taken  into 
consideration,  I  believe  that  every  street-railway  company 
would  buy  the  center-bearing  rail,  if  permitted  so  to  do 
by  the  various  municipal  authorities.  I  can  add  nothing 
more  to  the  valuable  and  interesting  article  of  friend 
Moxham. 

THE    LIABILITY    OF    STREET-RAILWAY 
COMPANIES  FOR   NEGLIGENCE. 


r.Y   O.  S.  BRUMBACK. 


[A  Paper  read  before  the  Convention  of  the  Ohio  State  Tramway 

Association.] 


The  liability  of  street-railroad  companies  for  negligence, 
is  an  important  question  to  all  who  invest  in  this  species 
of  property.  From  the  very  nature  of  their  duties  and 
property,  street-railroad  companies  are  peculiarly  liable 
to  answer  m  the  courts.  Traversing  crowded  thorough- 
fares, where  people  of  all  ages  and  conditions  congregate 
and  transact  their  daily  affairs  ;  expected  to  make  fast 
time  along  avenues  crowded  with  vehicles,  and  blocked 
.with  the  commerce  of  a  metropolis;  with  a  thoughtless 
class  of  men  (as  a  rule)  for  their  servants ;  with  limited 
facilities  for  guarding  against  prospective  damages,  and 
no  means  of  taking  precautions  against  the  indiscretion  of 
the  old  and  the  innocence  of  the  young ;  and  last,  but  by 
no  means  least,  with  the  popular  prejudice,  both  of  courts 
and  juries,  against  railroad  corporations — the  lot  of  a 
street-railroad  company  in  court  is  "  not  a  happy  one." 
Liability  of  a  railroad  company  for  negligence  is  a  broad 
theme,  and  widens  into  such  a  variety  of  cases — justice 
to  the  subject  could  only  be  done  in  a  treatise  of  large 
dimensions.    I  can  only  hope«  in  the  short  time  allotted 


me,  to  give  a  general  idea — a  bird's  eye  view,  as  it  were 
— of  the  law  of  negligence  in  Ohio,  and  particularly  as 
applied  to  street-railroads. 

Negligence  has  been  tersely  apd  aptly  defined  in  an 
English  case  as  "  the  absence  of  care  according  to  the 
circumstances,"^  and  more  clearly  in  another  case  as  "the 
omission  to  do  something  which  a  reasonable  man,  guided 
by  those  considerations  which  ordinarily  regulate  the 
conduct  of  human  affairs,  would  do,  or  the  doing  some- 
thing which  a  prudent  and  reasonable  man  would  not 
do."-  And  in  a  case  in  the  United  States  Supreme  Court, 
Justice  Field  said  :  '*  It  (negligence)  must  be  determined 
in  all  cases  by  reference  to  the  situation  or  knowledge  of 
the  parties,  and  all  the  attendant  circumstances.  What 
would  be  extreme  care  under  one  condition  of  knowledge 
and  one  state  of  circumstances,  would  be  gross  negligence 
with  different  knowledge  or  changed  circumstances."* 

We  thus  see  the  question  of  negligence  is  largely  a  rel- 
ative one,  to  be  determined  by  the  facts  in  the  case.  It 
is  the  province  of  the  jury  to  find  from  the  testimony 
what  was  the  knowledge  of  the  parties  and  the  attendant 
circumstances,  and  the  court  will  instruct  the  jury  as  to 
the  effects  of  these  facts  in  making  out  a  case  of  negli- 
gence. Where  there  is  no  controversy  as  to  the  facts,  of 
course  there  is  no  need  of  a  jury,  and  the  case  is  one  of 
law  for  the  court  alone  to  decide  whether  the  said  facts 
make  out  a  case  of  negligence."*      -Ov  .  |  \  . 

Having  thus  determined  what  negligence  is  and  who 
determines  it,  we  will  pass  to  the  question  of  liability  for 
negligence,  or  what  constitutes  a  case  of  negligence  for 
which  recovery  may  be  had. 

There  is  a  well-known  principle  of  the  old  English  law 
engrafted  upon  our  American  jurisprudence  oi  respondeat 
superior,  which  is  to  say,  an  employer  holds  out  his  agents 
as  competent  and  fit  to  be  trusted,  and  is  liable  for  their 
acts  within  the  scope  of  their  employment.*  This  princi- 
ple, when  applied  to  negligence,  gives  us  the  general 
American  doctrine,  that  a  party  guilty  of  negligence,  or 
his  employer,  must  answer  in  damages  to  the  party  in- 
jured, provided  the  injured  party  is  not  in  fault  in  failing 
to  exercise  care  himself.®   i 

When  a  party  contributes  to  his  injury  by  failing  to 
exercise  ordinary  care  under  the  circumstances,  the  law 
justly  concludes  he  is  to  blame  himself,  and  will  not  per- 
mit him  to  recover  for  his  own  wrong ;  for  certainly  it 
would  be  hard  to  separate  the  wrong  of  the  one  from  the 
wrong  of  the  other.'  This  provision  of  the  law  is  the 
chief  bulwark  of  a  railroad  company  in  a  battle  in  court. 
If  the  company  can  show  the  plaintiff  was  guilty  of  negli- 
gence himself,  contributing  toward  causing  his  injury,  it 
will  have  a  complete  defense.  There  is  a  limitation  to 
this  rule,  however ;  in  a  case  where  the  "  negligence  of 
the  defendant  is  malicious,  or  so  wanton  and  gross  as  to 
be.  evidence  of  voluntary  and  willful  injury  on  his  part, 
and  the  fault  of  the  injured  party  is  merely  the  want  of 
ordinary  care,  it  does  not  fall  within  the  general  rule — 
the  faults  not  being  of  the  same  nature."*  In  a  large 
proportion  of  damage  cases  there  will  be  found  contribu- 
tory negligence,  and  it  should  be  the  first  duty  of  the 
managers  of  a  railroad  company,  in  case  of  an  accident,  to 
immediately  investigate  if  there  are  not  witnesses  who 
will  testify  to  guilty  negligence  on  the  part  of  the  party 
injured.  But  what  constitutes  guilty  negligence?  What 
care  is  necessary  to  avoijdl  being  negligent?    The  degree 
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of  care  necessary  to  be  exercised,  is  an  important  feature 
in  the  eye  of  the  law,  and  as  before  stated,  depends  upon 
the  surrounding  circumstances.  It  varies  greatly,  but  we 
may  say  it  must  in  all  cases  be  at  least  reasonable  or  ordi- 
nary care.  In  others  it  must  be  more  than  ordinary — it 
vci\xsx.h&  great  care, zxidi  in  still  others  it  must  be  excessive — 
the  greatest  care  that  can  be  exercised,  if  liability  would 
be  avoided.  For  convenience  in  considering  these  de- 
grees of  care  that  must  be  exercised,  we  will  consider : 

1.  Liability  of  street-railways  to  the  public  for  want  of 
care ;  and 

2.  Liability  of  street-railways    to  their    employes   for 

want  of  care, 

I  -■     {To  be  continued.) 


1.  5  Hurl,  and  N.  678. 

2.  II  Exch.  784. 

3.  15  Wall.  524. 

4.  38  Ohio  St.  340. 


5.  Ohio  St.  207  ;  28  Id.  28. 

6.  25  Ohio  St.  88. 

7.  2  C.  S.  C.  R.  268. 

8.  22  Ohio  St.  20. 


An  Elevated  Cable  Road  in  Brooklyn. 


An  important  grant  has  recently  been  made  by  the 
Brooklyn  Board  of  Aldermen,  by  which  the  Brooklyn  & 
Long  Island  Cable  Railway  Company  is  awarded  a  fran- 
chise to  construct  an  elevated  cable  railway  from  the 
bridge  and  from  South  Ferry  to  East  New  York.  The 
main  line  will  be  in  Atlantic  avenue,  and  the  bridge 
branch  in  Boerum  place  and  Adams  street.  The  com- 
panies interested  in  the  organization  (the  Long  Island 
and  the  Atlantic  Avenue  roads)  are  to  unite  with  the  city 
in  seeking  such  legislative  action  as  will  remove  steam 
from  the  surface  of  Atlantic  avenue,  as  far  east  as 
Brooklyn  avenue,  except  for  freight-cars,  and  for  these 
only  from  midnight  to  4  A.  M.,  after  the  elevated  structure 
is  built.  The  cable  company  is  to  construct  the  elevated 
road  to  Flatbush  avenue  within  eighteen  months,  and  to 
Brooklyn  avenue  within  three  years,  under  penalty. of 
forfeiting  to  the  city  7^  per  cent,  of  the  gross  receipts  of 
the  part   of  the   road    in  operation,  a  bond  of  $500,000 

being  given. 

♦ 

An   Electric  Railway  in  Baltimore. 


The  Baltimore  and  Hampden  Railroad,  which  is  to  be 
a  suburban  branch  of  the  Union  Passenger  Railway  of 
Baltimore,  is  in  process  of  construction  and  is  almost 
completed.  The  road  starts  from  Huntington  avenue 
and  Oak  street,  Baltimore  county,  and  passes  through  the 
villages  of  Mt.  Vernon,  Hampden  and  W^oodberry.  It  is 
the  intention  of  the  company  to  use  electricity  as  a 
motive  power,  modeled  on  the  system  in  use  on  one  of 
the  long  piers  at  Coney  Island.  A  motor,  independent  of 
the  cars,  is  being  made  to  try  the  experiment,  and  if  it  is 
successful  it  is  likely  that  the  future  motors  will.be  part 
of  the  cars.  The  length  of  the  new  road  is  2X  miles  and 
it  is  expected  to  be  soon  ready  for  use. 

,::(.;       . •    ,       ■.  .. 

Coal  Consumption  by  the  Brooklyn  Bridge  Railway. 


From  a  recently  prepared  statement  it  appears  that  the 
average  coal  consumption  per  day,  for  car  service  on  the 
Brooklyn  Bridge  is  six  tons,  which  does  the  moving  of  the 
I>^  in.  cable,  11,450  feet  long  and  weighing  40,075  lbs.,  at 


a  speed  of  ten  miles  per  hour  for  20  hours  per  day,  and 
keeps  from  10  to  20  cars,  weighing  10  tons  each,  con- 
stantly moving,  the  total  number  of  car  round-trips  per 
day  being  1,200.  The  |X)wer  required  to  move  the  cable 
and  machinery  alone,  without  cars,  is  35  horse-power, 
which  corresponds  to  a  tensile  strain  of  1,312  lbs.,  or 
about  66  lbs.  per  ton  weight  of  cable.  Allowing  the  roll- 
ing friction  of  the  cars  to  be  6  lbs.  per  ton,  and  nothing 
to  be  lost  by  grade  resistance  (since  the  cars  remain  at- 
tached to  the  cable  in  descending  and  give  up  the  power 
lost  in  ascending)  the  average  power  required  to  keep  the 
cars  in  motion  is  14.52  h.  p.  additional,  or  a  total  of  49.52 
h.  p.,  from  which  it  results  that  the  coal  consumption  per 
horse  power  per  hour  is  only  1.36  lbs.,  which  is  certainly 
very  low,  calculated  to  raise  a  suspicion  that  the  rolling 
friction  of  the  cars  is  not  quite  so  high  as  assumed,  espe- 
cially as  no  allowance  has  been  made  for  the  heavy 
average  load  of  passengers. 


The  Louisville  City  Railway  Company. 


The  stockholders  of  the  Louisville  City  Railway  Com- 
pany held  their  annual  meeting  on  the  12th  inst.,  and  , 
elected  as  directors  Maj.  Alex.  H.  Davis,  St.  John  Boyle, 
E.  C.  Bohne,  H.  B.  Hanson,  Theodore  Harris,  Alex.  P. 
Humphrey,  and  H.  H.  Littell.  The  directors  organized 
and  elected  Maj.  Alex.  H.  Davis,  president ;  St.  John 
Boyle,  vice  president ;  R.  A.  Watts,  secretary  and  treas- 
urer; H.  H.  Littell,  superintendent.  A  dividend  of  three  . 
per  cent,  from  the  earnings  of  the  past  six  months,  pay- 
able April  I,  was  declared. 


An  Oil-Burning  Street-Car  Motor. 


A  motor  to  burn  earth 
Messrs.   Merryweather,    of 


oil  is  being  constructed  by 
London,  England,  for  the 
Rangoon  Steam  Tramways.  Previous  experiments  in 
this  direction  having  proved  satisfactory,  a  large  saving 
in  the  cost  of  fuel  is  anticipated. 


STREET-RAILWAY  NOTES. 


The  American  Electric  Railway  Co.  has  filed  certifi- 
cates of  incorporation  in  New  York,  with  Cyrus  W.  Field 
and  others  as  corporators.  The  company  is  organized  to 
build,  own,  sell  or  let  locomotive  engines  to  be  operated 
by  electricity,  and  also  cars  and  other  railway  machinery. 

The  Brooklyn  (N.  Y.)  courts  have  decided  that  the 
"  bobtail  "  cars  of  that  city  must  be  provided  with  con- 
ductors, in  accordance  with  an  ordinance  to  that  effect 
passed  by  the  common  council.  '^ 

A  NEW  cable  road  is  to  be  constructed  in  Cincinnati, 
three  miles  in  length,  extending  from  the  city  to  Walnut 
hills,  up  a  heavy  grade.  The  road  is  expected  to  be 
opened  for  traffic  by  July  ist.        .  ■:  ;  I 

The  Montgomery  (Ala.)  Street-Car  Co.,  having  organ- 
ized and  bought  material,  will  proceed  with  the  construc- 
tion of  their  road. 

The  descriptlion  of  a  new  cable  grip  is  published  in  the 
department  of  New  Inventions  of  this  issue  of  the 
Journal. 
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Jhk  IniiFiifions. 


Colby's  Sleeping-Car. 


James  F.  Colby,  of  Buffalo,  N.  Y.,  is  the  inventor  of  a 
sleeping-car  which  is  herewith  illustrated  and  described. 
It  is  the  object  of  the  inventor,  first,  to  provide  such  an 
arrangement  of  seats  in  a  railway-car  that  they  may  be 
made  of  sufficient  length  to  enable  passengers  to  lie  down 
at  full  length  on  them  ;  second,  to  provide  such  an  ar- 
rangement of  transverse  seats  in  a  railway-car  that  one 
set  will  occupy  one  side  of  one-half  of  the  car,  and  the 
other  set  will  occupy  the  opposite  side  of  the  other  half 
of  the  car,  thus  effecting  an  equal  distribution  of  the 
weight;  third,  to  provide,  in  addition  to  the  transverse 
seats  in  the  car,  seats  running  in  a  longitudinal  direction, 
which  are  also  of  sufficient  length  to  enable  a  passenger  to 
lie  down  at  full  length,  and  arranged  relatively  in  the 
same  manner  as  the  transverse  seats  ;  and,  fourth,  to  pro- 
vide a  support  for  the  seat,  a  portion  of  which  will  also 
serve  the  purpose  of  a  head-rest. 


Fis.  1. 


..';;..:■>  Colby's   SLEEPING-CAR.  >'      -     J    ' 

In  the  accompanying  cuts.  Fig.  i  represents  a  plan 
view  of  the  flooring  of  a  railway-car,  showing  the  im- 
proved manner  of  arranging  the  seats ;  Fig.  2  a  cross- 
sectional  view  of  a  portion  of  the  car,  showing  one  of  the 
transverse  seats  in  front  elevation  and  one  of  the  longi- 
tudinal seats  in  end  elevation ;  Fig.  3  a  plan  view  of  the 
seat-frame  with  the  upholstering  removed  ;  Fig.  4  a  detail 
perspective  view  of  the  support  and  head-rest,  and  Fig.  5 
a  modified  form  of  the  head-rest.        v  '    ■   •  : 

A  is  a  car-flooring,  which  may  be  of  the  ordinary  or  any 
approved  construction,  on  which  is  mounted  two  sets  of 


transverse  seats  and  two  sets  of  longitudinal  seats.  The 
former  of  these  seats  are  placed  so  that  one  set  will  oc- 
cupy one  side  of  one-half  of  the  car,  and  the  other  set  will 
occupy  the  opposite  side  of  the  other  half  of  the  car.  The 
object  of  this  arrangement  is  to  afford  room  for  seats  of 
such  length  as  to  enable  persons  to  lie  down  upon  them 
at  full  length,  and  also  to  effect  an  equal  division  of  the 
weight  on  either  side  of  the  car.  The  longitudinal  sets  of 
seats  are  arranged  relatively  with  th^e  other  in  the  same 
manner  as  the  transverse  seats  are  relatively  arranged. 
The  several  seats  of  each  set  in  the  longitudinal  series 
are  contiguous  one  to  the  other.  The  transverse  seats  are 
constructed  of  a  frame  B,  of  mrtal  or  of  wood,  and  provided 
with  a  series  of  apertures.  Secured  to  these  apertures  are 
a  series  of  transverse  curled  or  spiral  wire  springs,  which 
collectively  form  a  support  for  a  mattress  or  cushion.  ■'■:'' 

C  refers  to  the  end  pieces  of  the  respective  seats,  the 
same  being  preferably  constructed  of  cast-iron.  The 
lower  portions  of  these  pieces  constitute  the  supporting- 
legs  for  one  end  of  the  seats,  and  the  upper  portions  con- 
stitute head-rests.  The  portions  forming  head-rests  are 
curved  upwardly,  so  as  to  bring  them  in  a  plane  above 
the  seat  proper,  as  indicated,  so  as  to  form  a  convenient 
and  comfortable  support  for  the  head,  and  to  lengthen 
practically  the  seats  by  reason  of  their  overhang.  They 
are  provided  with  a  series  of  apertures,  to  which  are  con- 
nected the  springs,  as  above  described  in  reference  to  the 
frame  proper  of  the  seats.  This  piece  C,  is  further  pro- 
vided, at  the  upper  end  of  the  part  which  constitutes  the 
supporting-legs,  with  an  offset  adapted  to  receive  and 
sustain  the  adjacent  end  of  the  frame  B.  The  opposite 
end  of  this  frame  is  supported  by  a  leg  D,  the  upper  por- 
tion of  which  terminates  in  an  arm  of  any  approved  con- 
figuration. These  seats  are  provided  with  the  usual  backs 
E,  the  arms  by  which  they  are  pivotally  connected  with 
the  seat  being  in  this  instance  attached  to  a  convenient 
part  of  the  head-rest  and  to  the  seat-arm.  If  desired  the 
transverse  seats  could  be  placed  back  to  back,  thus  form- 
ing compartments,  which  by  means  of  curtains  could  be 
shut  off  from  the  rest  of  the  car. 

F  refers  to  the  longitudinal  seats,  the  frames  of  which 
are  constructed  in  the  manner  above  described.  The 
head-rests  are  also  constructed  in  the  same  manner,  save 
that  in  this  instance  they  are  provided  with  lugs  H,  in- 
stead of  with  the  offset,  whereby  the  supports  for  the 
frames  are  provided. 

As  represented  in  Figs,  i  and  5,  it  will  be  observed  that 
the  head-rest  of  each  horizontal  seat  overhangs  the  foot 
end  of  the  next  succeeding  seat,  thereby  economizing  in 
space  and  utilizing  all  the  available  room  in  a  car.  .         ; 

The  lower  portions  of  the  pieces  which  constitute  the 
head-rest  also  form,  as  above  described,  supporting-legs 
for  the  longitudinal  seats.  These  legs  may  be  of  any  de- 
sired configuration,  so  as  to  be  secured  to  the  flooring  or 
to  the  sides  of^the  car,  as  represented  in  Fig.  2.  The 
cushions,  which  are  fitted  upon  the  seats,  are  supported 
by  the  springs  secured  to  the  frame  of  the  seat  and  to  the 
head-rest,  and  are  of  such  configuration  as  to  cover  it 
evenly  and  smoothly. 

From  the  above  arrangement  it  will  be  seen  that  the  seats 
can  not  only  be  made  sufficiently  long  to  accommodate 
persons  in  a  recumbent  position,  with  their  weight  equally 
distributed  over  the  car,  but  at  the  same  time  ample  room 
remains  for  a  proper  passage-way  or  aisle.         .  -  : . 
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Phelps'  Induction  Telegraph  System. 


Lucius  J.  Phelps,  of  New  York  City,  is  the  inventor  of 
a  system  of  telegraphic  communication  to  and  from  mov- 
ing trains,  that  is  already  in  practical  operation  upon  one 
road,  and  seems  destined  to  be  generally  employed.  The 
inventor,  who  is  a  well-known  electrician,  has  ingeniously 
made  practical  use  of  a  feature  of  electrical  communication 
that  has  hitherto  been  regarded  as  a  serious  drawback, 
illustrating  the  adage  that  "  out  of  evil  cometh  good." 
It  has  long  been  known  that  if  two  wires  are  extended 
parallel,  near  to  but  not  in  actual  contact  with  each  other. 
and  a  current  of  electricity  be  sent  through  one  of  the 
wires,  a  momentary  current  will  be  excited  in  the  other 
wire,  flowing  in  an  opposite  direction  to  that  in  the  first. 
This  peculiar  phenomenon  has  been  particularly  noticed 
in  telephone  wires,  and  much  confusion  has  resulted  from 
the  intermingling  of  currents  from  wire  to  wire.  Much 
time   and    ingenuity   have   been   expended  by   inventive 


connected  to  the  telegraphic  apparatus  C,  shown  in  Fig.  2. 
A  continuous  wire  of  1%  miles  is  thus  furnished,  or 
nearly  ^  of  a  mile  of  wire  directly  under  the  car.  Be- 
tween the  rails  DD,  D'D',  is  laid  a  wooden  trough  or 
tubing  EE,  extending  the  whole  length  of  the  track,  or 
for  so  long  a  distance  as  the  system  is  desired  to  operate. 
Through  this  trough  or  tubing,  runs  a  wire  F.  connected 
with  telegraphic  apparatus  at  any  number  of  stations  along 
the  line.  In  brief,  the  system  is  now  in  condition  for  practi- 
cal opefetion,  the  various  modifications  and  devices  for 
overcoming  obstacles  being"  of  secondary  importance, 
though  they  will  be  described  later.  The  operation  of 
the  induction  system  is  as  follows:   .  .,  "I    >  -'  . 

It  being  desired  to  send  a  telegraphic  dispatch  from 
the  train,  the  operator  transmits  it  through  the  wire  run- 
ning through  the  tube  BB,  under  the  car.  By  the 
principle  of  electrical  induction  a  current  is  excited  in  the 
wire  F,  running  through  the  wooden  trough  EE,  between 
the  rails,  and  the  message  is  duplicated  upon  this  wire 


electricians  to  overcome  this  feature  of  electrical  com- 
munication, known  as  induction,  but  Mr.  Phelps  is  appar- 
ently the  first  to  perceive  in  it  a  positive  utility. 

With  the  knowledge  of  this  phenomenon  Mr.  Phelps 
has  devised  a  telegraphic  system,  properly  called  the  in- 
duct ion  system,  by  which  telegraphic  messages  may  be  sent 
and  received  to  and  from  railway  trains  moving  at  any 
speed.  The  accompanying  cuts  illustrate  the  construc- 
tion and  operation  of  the  system. 

Fig,  I  represents  a  smoking-car  of  the  usual  construc- 
tion, with  the  device  attached ;  Fig.  2  the  electrical 
apparatus  stationed  in  one  corner  of  the  baggage-compart- 
ment of  the  car,  and  Fig.  3  a  section  of  the  track  with  the 
secondary  wire  encased  in  a  wooden  trough  or  tubing. 

Under  the  car  A,  runs  a  section  of  gas-pipe  BB,  sup- 
ported by  rods  and  extending  the  distance  between  the 
forward  and  rear  trucks.  This  pipe  lies  parallel  to  the 
track  and  at  a  distance  of  about  seven  inches  from  it.' 
Through  this  pipe  extends  a  continuous  wire,  which  pass- 
ing up  into  the  car,  makes  ninety  convolutions,  and   is 


and  carried  to  its  destination.  Similarly  if  a  message  is 
desired  to  be  sent  from  a  station  to  a  moving  train,  the 
same  simple  means  are  employed,  and  the  current  passing 
through  the  wire  F,  is  by  induction  taken  up  upon  the 
wire  running  through  the  tube  BB,  and  thus  delivered  to 
the  Operator  upon  the  moving  train. 

Tke  system  is  now  in  daily  practical  operation  upon  th^e 
branch  of  the  New  York,  New  Haven  &  Hartford  R.  R,. 
extending  from  Harlem  to  New  Rochelle,  a  distance  of 
twelve  miles,  and  two  representatives  of  the  American 
Railroad  Journal,  upon  the  invitation  of  the  inventor, 
examined  the  system  thoroughly,  both  in  its  construction 
and  operation.  Upon  entering  the  car,  the  apparatus  for 
the  transmission  and  reception  of  messages  was  seen 
situated  in  one  corner  of  the  baggage  compartment.  It 
occupies  but  little  space,  and  closely  resembles  the  ordin- 
ary apparatus  for  the  transmission  of  telegraphic  dis- 
patches. After  the  train  had  left  the  Harlem  station  and 
was  runriiijg-at~a.  high  rate  of  speed,  the  following  message 
was  dij^tch^  t^  the  office  of  the  Journal:     "On 
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!)oard  train  15  New  Haven  Road.  Message  sent  by 
rhelps  process.  Not  back  to-night.  Answer."  The  op- 
erator dispatched  the  message  and  in  order  to  secure 
correctness  it  was  telegraphed  back  from  the  receiving 
station,  situated  a  few  hundred  feet  from  the  Harlem 
depot.  The  inventor  has  found  it  advisable  to  employ 
the  telephone  as  a  means  of  communicating  the  message, 


j'     .-^PHEM'S'    INDUCTION   TELEGRAPH    SYSTEM,    v:. 

in  combination  with  the  usual  Morse  system,  and  when 
the  message  was  repeated  it  could  be  distinctly  heard 
with  the  telephone  transmitter  held  some  distance  from 
the  ear.     It  came  in  the  form  of  the  usual  "  buzzing"  so 


;       ■■    '       PHELPS'    INDUCTION   TELEGRAPH    SYSTEM. 

familiar  to  all  who  have  used  the  telephone,  apid  once 
again  the  inventor  has  made  use  of  a  hitherto  objectionable 
feature  to  accomplish  the  desired  ends.  Unfortunately 
there  was  not  sufficient  time  for  a  message  to  be  returned 
from  the  Journal  office,  but  the  message  was  delivered 
thereat  within  fifteen  minutes  after  its  dispatch,  demon- 
strating the  reliability  and  accuracy  of  the  system. 


The  inventor  has  provided  for  every  contingency,  and 
nothing  appears  to  have  been  overlooked  in  the  perfec- 
tion of  his  system,  though  doubtless  minor  improvements 
will  be  introduced  from  time  to  time.  The  wooden 
trough  or  tubing  between  the  rails  is  of  cheap  and  simple 
construction,  and  provision  is  made  for  bridges,  switched 
and  turnouts,  by  passing  the  wire  through  rubber  tubing 
under  the  crossing  rails,  and  under  the  draws  of  bridges. 
In  order  to  prevent  the  trough  from  being  injured  at 
highway  crossings,  at  these  crossings  the  wire  is  passed 
through  a  stout  iron  pipe,  and  thus  preserved  from  harm. 

At  the  semi-annual  meeting  of  the  Association  of 
American  Railroad  Superintendents,  held  in  Richmond, 
Va.,  on  April  15th,  Mr.  Wm.  H.  Stevenson,  the  president- 
elect, read  an  interesting  paper  explaining  the  operation 
of  the  Phelps'  Induction  System,  and  warmly  indorsing  it. 

The  utility  of  this  invention  must  be  apparent,  and 
several  roads  are  already  in  negotiation  for  the  use  of  the 
system.  The  induction  telegraph  has  been  {patented,  and 
is  now  entirely  controlled  by  the  Phelps  Induction  Tele- 
graph Company,  of  13  Park  Row,  New  York  City. 


Miller's   Railway  Rail-Joint. 


Isaac  J.  Miller,  Jr.,  of  Cincinnati,  O.,  is  the  inventor 
and  patentee  of  a  railway  rail-joint,  which  is  herewith 
illustrated  and  described,    it  is  claimed  to  be  quite  dis- 
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Fig.7.        ;:.-...;:.-.;. 
V;  ,  MILLER'6   railway   RAIL-JOINT. 

tinct  from  any  railway  rail-joint  heretofore  patented,  and 
to  provide  for  a  continuous  rail,  firmly  interlocked,  with- 
out the  usual  transverse  of)enings  at  the  joints  of  rails. 
The  accompanying  illustrations  will  enable  one  to  under- 
stand the  inventor's  claims,  which  are  as  follows : 

I.  A  rail  having  a  flanged  mortise  formed  in  the  under 
side  of  one  of  its  flanges  B,  at  the  end  of  the  rail,  and  a 
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fitting-tenon  projecting  from  the  base  of  the  opposite 
flange  and  forming  one-half  of  an  interlocking  rail-joint, 
substantially  as  described. 

2.  A  rail  having  the  tenon  C,  projecting  from  the  base 
of  one  of  its  flanges,  and  adapted  to  interlock  with  a 
flanged  mortise  formed  in  the  flange  of  an  abutting  rail, 
substantially  as  described. 

3.  A  rail  having  the  flanged  mortise  D,  formed  in  one 
of  its  flanges  at  the  end  of  the  rail,  and  adapted  to  re- 
ceive and  interlock  with  a  tenon  projecting  from  the  op- 
posite flange  of  an  abutting  rail.  ^  • 

4.  A  rail-joint  formed  in  the  rails,  consisting,  essen- 
tially, of  the  tenons  C,  and  flanged  mortises  D.  formed  at 
the  ends  of  the  rails,  and  adapted  to  interlock  recipro- 
cally each  with  the  other,  substantially  as  described. 

5.  A  rail-joint  formed  of  tenons  and  mortises  attached 
to  and  formed  in  the  flanges  of  the  rails,  with  the  web 
and,  tread  of  the  rail  terminating  in  two  reverse-curved 
abutting  lines  upon  each  side  of  the  center  of  the  tread, 
substantially  as  described. 

6.  A  rail-joint  composed,  substantially,  of  the  tenons 
C,  and  mortises  D,  formed  upon  the  base  of  the  flanges 
of  the  rails,  of  segmental  shape,  each  chiefly  outside  of 
the  central  line  of  the  tread  of  the  rail,  and  forming  an 
interlocking  shoulder  tf,  to  prevent  the  end  removal  of  the 
rails,  substantially  as  described. 

7.  A  rail-joint  composed,  substantially,  of  the  quadrant- 
shaped  tenons  C,  and  mortises  D,  and  secondary  support- 
ing-tenons,^, and  mortises  (f,  or  their  described  equivalents, 
substantially  as  described. 

8.  A  rail-joint  composed,  substantially,  of  one  or  more 
tenons  C,  having  a  secondary  mortise  e,  one  or  more 
mortises  D,  and  secondary  tenons^,  adapted  to  interlock, 
substantially  as  described. 

9.  A  joint  made  by  means  of  one  or  more  mortises  and 
one  or  more  tenons,  constructed  as  described,  so  that  the 
parts  will  interlock  by  turning  one  rail  at  an  angle  to  the 
other  and  introducing  the  tenon  in  the  open  side  of  the 
mortise,  substantially  as  described. 

The  invention  dispenses  with  the  use  of  fish-plates, 
bolts  and  rivets,  and  the  inventor  claims  that  the  lock- 
joint  cannot  be  displaced  ;  that  it  matters  not  whether 
the  joint  rests  upon  the  cross-ties  or  occurs  between  them, 
and  that  it  is  stronger  than  any  other  part  of  the  rail. 

He  claims  full  provision  for  expansion  and  contraction, 
and,  yet,  that  the  rails  cannot  creep,  because  the  spikes 
driven  in  the  ties  act  as  locks  against  the  flange  at  the 
joints.  He  claims  smooth  riding,  because  the  end  of 
one  rail  cannot  be  depressed  below  the  end  of  the  inter- 
locking rail,  and,  in  crossing  the  joint,  the  tread  of  the 
wheel  is  upon  the  ends  of  the  two  rails  at  the  same 
instant.  That  the  joint  is  in  itself  a  truss-support  by 
reason  of  the  little  tenons  ,i,'',  and  the  reciprocal  mortises 
e,  and  susceptible  of  no  movement  in  any  direction  by 
the  weight  or  strain  to  which  it  may  be  subjected. 

That  the  rails  are  easily  laid  and  readily  removed  when 
the  tenons  are  in  the  same  flange  of  the  rail,  the  mortises 
being  in  the  opposite  flange,  by  simply  rolling  the  rail 
over  as  illustrated  in  Fig.  7,  which  is  done  by  slightly 
elevating  the  ends  of  adjoining  rails  and  lowering  the  rail 
to  be  removed. 

But,  while  the  rails  are  easily  laid  when  the  tenons  are 
in  opposite  flanges,  yet,  a  single  rail  canno^  be  removed, 
because  one  end  of  the  rail  is  constructed  to  turn  one 


way  while  the  other  end  is  formed  to  turn  in  the  opposite 
direction.  He  claims  a  great  advantage  in  this  manner  of 
laying  rails  across  bridges  and  in  dangerous  places  or 
where  the  track  might  be  maliciously  tampered  with, 
because,  to  remove  the  rails,  the  work  must  commence 
at  one  end  of  the  section  of  track  so  laid. 

The  two  kinds  of  rails  interlocking,  part  of  the  track 
may  be  removable  and  the  other  part  immovable.  While 
a  glance  at  the  illustrations  might  suggest  difficulty  in 
laying  a  track,  on  account  of  the  accuracy  of  the  joint, 
yet  the  inventor  says,  the  tenons  commence  entering  the 
mortises  with  sufficient  play,  filling  them  as  the  joint  is 
formed  and  the  rail  is  straightened  with  the  track.  The 
inventor  is  open  to  receive  propositions  for  the  manufac- 
ture of  the  rails. 


Pearson's  Indicator-Lock. 


Charles  and  William  Pearson,  of  Webster,  N.  H., 
are  the  inventors  of  an  indicator-lock  for  use  upon 
railway-cars,  steamboats  and  upon  hotel  doors,  which  is 
herewith  illustrated  and  described.  The  invention  con- 
sists of  a  certain  device  for  preventing  the  sliding  latch 


Fig.  3. 
I'EARSON's  indicator-lock. 

of  a  door,  or  the  rocker  through  which  the  knob-spindle 
passes,  from  being  moved  or  operated  by  the  knob- 
spindle  when  a  door  is  closed  by  any  one  who  may  be 
outside.  ■  •  .       1'.'     \ 

In  the  accompanying  cuts.  Fig.  i  is  a  side  view  of  a 
lock  having  a  portion  of  the  housing  broken  out,  exposing 
the  device  ;  Fig.  2  shows  the  reverse  side  of  the  lock,  and 
Fig.  3  a  portion  of  a  door-stile  in  perspective,  having 
mortised  therein  the  improved  fastening. 

The  case  or  housing  A,  is  provided  with  a  sliding  bolt 
or  latch  B,  having  a  finger  fi,  against  which  a  rocker  C, 
will  rest.    This  rocker  is  provided  with  a  square  hole  c, 
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through  its  center,  into  and  through  which  the  square 
knob-spindle  D,  is  passed.      /      ;  -    ;  - 

In  order  that  a  .person  within  may  be  able  to  prevent 
those  outside  from  turning  the  knob-spindle  and  thus 
gaining  entrance,  a  wheel-section  E',  is  placed  within 
the  case  or  housing  A,  hung  on  a  pivot  or  screw  e,  so  ad- 
justed that  it  may  be  readily  rotated  to  bear  against  the 
back  part  of  the  finger  d,  and  thus  prevent  the  latch  B, 
from  being  moved  by  the  rocker  C,  and  knob-spindle  D. 
The  wheel-section  E',  will  be  limited  in  its  movement,  the 
distance  being  determined  by  a  thumb-piece  or  button  F, 
which  may  be  secured  to  the  part  E',  and  pass  out 
through  a  slot  a,  in  the  housing  A,  this  slot  being  made 
the  proper  length  to  allow  sufficient  movement  for  the 
wheel-section  E'.  The  slot  a,  will  be  made  on  a  curve  the 
radial  center  of  which  will  be  the  pivot  or  screw  <?.  An- 
other slot  may  be  formed  on  the  opposite  side,  and  con- 
veniently utilized  for  the  display  of  some  such  word  as 
"  engaged,"  "  locked,"  or  "  occupied,"  as  shown  in  Figs. 
2  and  3,  for  use  upon  doors  in  hotels,  state-rooms  or 
railway-cars.  The  word  may  be  so  placed  upon  the 
wheel-section  E',  as  to  show  through  a  slot  A,  in  the  out- 
side of  the  door  H,  opposite  to  the  slot  in  the  housing, 
when  the  wheel-section  E',  is  placed,  as  shown  by 
full  lines  in  Figs.  2  and  3 ;  but  when  the  wheel-section 
has  been  rotated  to  the  position  shown  by  dotted  lines  in 
Fig.  I,  the  latch  B,  will  be  free  to  move,  and  may  be 
operated  either  from  the  outside  or  inside  of  a  door 
by  means  of  the  knob,  and  nothing  will  be  seen  in  the 
slot  /i,  but  the  plane  surface  of  the  wheel-section  E'.  The 
slot  A,  cut  in  the  door  H,  should  be  beveled  on  its  sides 
and  ends,  as  shown  in  the  cuts,  and  a  glass  plate  may  be 
placed'over  the  slot.      :  ■■-■  -     :=  ■;     -  •  -    • 

It  may  sometimes  be  desirable  to  be  able  to  lock  or 
fasten  a  door  on  the  outside,  in  which  case  the  construc- 
tion of  the  part  E',  may  be  so  changed  that  it  may  be 
operated  by  a  key.  The  wheel-section  may  also  be  fur- 
nished with  a  notch,  as  in  the  case  of  a  bolt,  in  which  the 
key  may  operate.  The  latch  B,  may  be  held  so  as  to  pro- 
ject outside  the  door,  as  shown  in  the  cuts,  by  some 
suitable  spring;  or  a  weight  I,  may  be  attached  to  a  right- 
angled  lever  J,  fulcrumed  at  K,  and  this  lever  operate 
against  the  latch  B,  and  accomplish  the  same  purpose  as 
a  spring. 

From  this  description  it  will  be  readily  seen  that  the 
wheel-section  E',  serves  two  purposes — viz.,  that  of  an  an- 
nunciator and  a  fastening  for  the  latch  B.  v 

The  patent  is  now  in  the  hands  of  the  American  Patent 
Agency,  of  Cincinnati,  O.  ,       -:      .        . 


Sisum's  Cable-Railway  Grip. 


William  H.  H.  Sisum,  of  Brooklyn,  N.  Y.,  has  recently 
invented  an  improvement  in  grips  for  cable-railways  for 
elevated  or  depressed  roads,  the  operation  of  which  is 
shown  in  the  accompanying  cuts.  The  object  of  the  im- 
provement is  to  provide  in  a  simple  and  effective  man- 
ner for  gripping  the  rope  from  a  car,  so  that  the  car 
will,  with  slight  power,  be  gradually  started  and  after- 
ward, when  high  speed  is  attained,  positively  connected 
with  the  rope. 

The  maximum  of  power  required  upon  any  given  rail- 
way in  which  a  cable  is  used  for  carrying  the  motive 


power,  is  one  sufficient  to  start  from  rest  into  motion  all 
the  cars  on  the  line  loaded  with  the  average  load.  To' 
do  this  with  certainty  and  safety,  requires  the  use  of  very 
strong  cables,  and  immense  and  powerful  engines,  render- 
ing it  commercially  impracticable.  This  grip  was  de- 
signed to  overcome  that  difficulty  by  multiplying  the 
power  at  the  moment  of  starting,  when  it  is  most  needed. 
Fig.  I  is  a  plan  of  a  car-truck  furnished  with  mechan- 
ism embodying  the  improvement ;  Fig.  2  a  longitudinal 
section  of  a  portion  of  the  same,  taken  on  the  plane  of 
the  dotted  line  x  x,  Fig.  i  ;  Fig.  3  a  transverse  partial 
section  of  the  same,  taken  on  the  plane  of  the  dotted  line 
yjf,  Fig,  I ;   Fig.  4  a  sectional  view   of  a   portion   of  the 


•  (■  sisum's  cable-railwav  grip.         ; 

latter,  taken  on  the  plane  of  the  dotted  line  z  z,  Fig.  i, 
and  Fig.  5  is  a  transverse  section  showing  certain  parts. 

A  designates  rails  on  which  the  car  travels.  They  may 
be  of  any  construction,  and  laid  in  the  usual  or  any  other 
approved  manner ;  B  an  endless  rope  or  cable,  which 
travels  between  the  rails,  suitable  pulleys  being  employed 
to  guide  it,  and  any  suitable  means  being  used  to  drive  it; 
C  the  frame  of  a  car-truck,  C  the  wheels  thereof,  and 
C^  the  axles  of  the  wheels.  The  wheels  are  rigidly 
affixed  to  their  axles,  as  is  usual  in  railway-cars.  The 
axles  may  be  joumaled  in  the  truck-frame  in  any  s|^ble 
manner.  •■•,.  ,.;,;       ';     .K' ■.-:■"■:■*.■.:■••■.:.;:.:.■ '.-    r;.i>/.=..- .    ■■/-;. 

On  one  of  the  axles  C*,  are  rigidly  fastened  two  clutch- 
pieces  D  D',  having  reversely-arranged  ratchet-teeth. 
Between  these  clutch-pieces  D  D',  a  clutch-piece  D*,  is 
mounted  on  the  same  axle  in  such  manner  that  it  may  be 
slid  longitudinally  into  engagement  with  either  of  the 
clutch-pieces  D  D'.  At.  its  ends  the  clutch-piece  D*,  is 
provided  with  ratchet-teeth  arranged  reversely  to  the 
ratchet-teeth  of  the  adjacent  clutch-pieces  D  D,  so  that 
w;hen  rotated  in  either  direction  it  may  be  engaged  with 
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one  or  the  other  of  the  clutch-pieces  D  D',  to  rotate  the 
same,  and  consequently  the  axle  to  which  they  are  affixed, 
either  one  way  or  the  other,  as  may  be  desirable. 

A  lever  D^*,  is  fulcrumed  to  a  fixed  bracket  arranged  on 
a  bar  D*,  here  shown  as  supported  at  one  end  by  a  cross- 
bar E,  sustained  from  the  journal-boxes,  and  at  the  other 
by  the  adjacent  axle  C^.  One  end  of  this  lever  is  forked 
or  bifurcated,  so  as  to  embrace  a  hoop  D'^,  which  intern- 
ally is  provided  with  a  circumferential  groove  engaging 
with  a  circumferential  rib  on  the  clutch-piece  D^,  The 
bifurcated  end  of  the  lever  is  pivotally  secured  to  the 
hoop  by  pins  or  screws  passing  through  it  and  entering 
the  hoop.     The  otherend  of  this  lever  may  have  com- 


Fig.  3. 
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blned  with  it  any  suitable  device  whereby  a  swinging  or 
oscillating  motion  may  be  imparted  to  it.  By  oscillating 
the  lever  the  clutch-piece  D^,  may  be  shifted  longitudin- 
ally, and,  owing  to  the  manner  in  which  the  lever  is  con- 
nected to  this  clutch-piece  D^,  the  lever  will  not  interfere 
with  the  rotation  of  the  clutch-piece. 

F  is  a  gear-wheel,  which  is  arranged  on  the  same  axle 
as  the  clutch-pieces  D  D',  and  between  said  clutch-pieces. 
This  gear-wheel  is  not  affixed  to  the  axle  so  as  to  turn 
therewith,  but  may  turn  tkereon  freely.  It  is,  however, 
connected  to  the  clutch-piece  D^,  so  as  to  turn  in  unison 
therewith.  As  here  shown,  the  gear-wheel  has  a  long 
hub  a,  extending  from  each  side  of  it.  The  clutch-piece 
D*,  is  made  in  two  sections,  arranged  on  the  hubs  one  on 
each  side  of  the  gear-wheel,  and  bolts  b,  extend  into  the 
two  sections  of  the  clutch-piece  and  pass  loosely  through 
the  gear-wheel.  In  effect,  therefore,  a  single  clutch- 
piece  D^,  is  made,  having  two  sets  of  ratchet-teeth,  and 
although  it  is  arranged  directly  upon  the  hub  of  the  gear- 
wheel, yet  it  is  indirectly  supported  by  the  axle  upon 
which  the  gear-wheel  is  arranged.  These  parts  may  be 
combined  in  other  ways  to  attain  the  same  result. 


G  designates  a  grip-pulley,  which  is  rigidly  affixed  to  a 
shaft  G',  journaled  in  bearings  G^,  erected  one  upon  the 
bar  D*,  and  another  on  a  similarly-supported  bar  D".  It 
will  of  course  be  understood  that  the  bars  D*  D*',  are 
supported  on  the  axle  C*,  in  such  manner  that  they  will  * 
not  interfere  with  the  rotation  of  the  latter,    j"?'  .<  .;      '" 

H  designates  grip-pulleys  arranged  so  that  they  will  be 
approximately  in  the  same  vertical  plane  as  the  grip- 
pulley  G,  and  having  their  shafts  supported  at  both  ends  in 
a  bar  carried  by  a  lever  H',  that  is  hung  on  a  bracket  D^, 
extending  from  the  bar  D*,  as  shown  in  Fig.  4.  If  neces- 
sar)',  the  bearing  of  the  pin  which  connects  this  lever  to 
the  bracket  may  be  elongated  to  prevent  the  pulleys  from 
being  moved  materially  out  of  the  plane  of  the  pulley  G, 
when  the  lever  is  swung  or  oscillated.  The  lower  end  of 
the  lever  H',  is  connected  by  a  link  J,  to  a  bell-crank  lever 
J'.  The  lever  J',  is  fulcrumed  to  the  bar  D*,  and  may 
have  its  upper  end  fastened  to  a  cord  or  chain  connected 
with  a  windlass.  The  turning  of  the  windlass  will  then 
operate  the  lever  and  cause  it  to  raise  or  lower  the  lever 
H'.  When  the  lever  H',  is  raised,  the  pulleys  H,  will  be 
drawn  up  into  a  position  in  which  they  will  bear  tightly 
upon  the  endless  rope  or  cable  and  cause  the  latter  to 
bear  forcibly  against  the  pulley  G.  The  lever  H',  will  de- 
scend by  gravity  when  the  pull  or  strain  on  the  lever  J',  is 

relaxed.  ':•:-)  "^  r  ■-   '^-  '■':■:■■■  ■^-'^[■'■■^.\/:.  .-■'•'    '  •■ 

The  shaft  G',  has  mounted  on  it  a  gear-wheel  L,  that 
engages  with  the  gear-wheel  F.  The  gear-wheel  L,  is  not 
rigidly  secured  to  the  shaft  G',  but  is  clamped  thereto  by 
friction-plates  K  K',  which  are  locked  on  the  shaft  so 
that  they  will  turn  therewith.  One  of  these  friction- 
plates  K,  abuts  against  a  shoulder  on  the  shaft,  and  the 
other  K',  is  free  to  slide  lengthwise  to  the  shaft.  The 
plate  K',  may  be  forced  toward  the  plate  K,  by  a  nut  K^, 
screwed  on  the  shaft  and  acting  against  a  plate  K^.  Be- 
tween the  plate  K"*,  and  the  plate  K',  is  interposed  a  piece 
of  india-rubber  or  analogous  material.  The  plates  K  K', 
are  faced  with  leather  or  like  material.  By  manipulating 
the  nut  K^,  the  wheel  L,  may  be  secured  more  or  less 
forcibly  to  the  shaft  G'.  The  wheel  L,  can  be  allowed  to 
slip  on  the  shaft  under  very  severe  strains.  On  the  bar 
in  which  the  rollers  H,  are  supported  are  fixed  grippers  P, 
and  on  a  bar  P',  above  the  former  bar,  art  affixed  corres- 
ponding grippers  P^.  The  bar  P'  may  be  secured  to  the 
bar  D*.  The  grippers  P  P^,  may  be  made  of  wood  or  like 
material,  or  metal.      :-^  ■.'-■.''■'  '^' ■■-'.•:.  ,-,-:-^  r'y.:  ,-,\'.   •■:.--. 

To  cause  the  car  to  derive  motion  from  the  endless  rope 
or  cable,  the  clutch-piece  D^,  is  shifted  into  engagement 
with  the  clutch-piece  D,  and  the  lever  H',  is  canted  to  cause 
the  pulleys  G  H,  to  grip  the  endless  rope  or  cable.  The 
grip-pulleys  will  then  be  caused,  by  the  rope  or  cable,  to 
rotate.  Thereupon  the  gear-wheel  L,  transmits  motion 
through  the  gear-wheel  F,  to  the  axle  on  to  which  the 
gear-wheel  F,  is  athxed.  The  grip-pulleys  continue  to  act 
in  this  way  until  the  gear-wheel  F,  has  acquired  its  maxi- 
mum speed.  When  this  gear-wheel  has  attained  such 
speed,  it  rotates  with  sufficient  rapidity  to  cause  the 
clutch-piece  D,  to  move  faster  than  the  clutch-piece  D^, 
whereupon  the  clutch-piece  D^,  will  be  thrown  out  of 
engagement  with  the  clutch-piece  D.  The  motion  of 
the  car  will  have  been  gradually  augmented,  so  that  by 
this  time  its  momentum  will  be  such  that  its  drag  on  the 
rope  or  cable  will  be  insufficient  to  cause  the  rotation  of 
the  grip-pulleys.    The  lever  H',  may  now  be  swung  up 
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still  further,  to  cause  the  grippers  P^,  and  the  grippers  P, 
10  grip  securely  the  rope  or  cable. 
^  When  the  car  is  to  be  stopped,  the  lever  H',  will  be 
lowered,  and  brakes  of  the  usual  or  any  suitable  kind  are 
applied  to  the  wheels  of  the  car.  When  the  car  is  to  be 
propelled  in  the  reverse  direction  upon  another  portion 
of  the  endless  rope  or  cable  moving  in  the  opposite  di- 
■.;*rection  to  that  of  the  portion  to  which  the  car  was  form- 
erly fastened,  the  clutch-piece  D^,  is  shifted  into  engage- 
ment with  the  clutch-piece  D',  and  the  lever  H',  is  raised 
to  cause  the  endless  rope  or  cable  to  be  gripped,  as  be- 
fore. 

D^  is  a  latch-bar,  whereby  the  lever  D=*,  is  normally 
kept  in  such  position  that  the  clutch-piece  D^,  will  be 
maintained  by  it  out  of  contact  with  the  clutch-pieces  D 
I)'.  The  latch-bar  has  at  or  about  its  middle  a  notch  n, 
which,  when  the  bar  is  in  a  horizontal  position,  en- 
t^ages  with  the  lever  D=*,  and  thus  secures  it  in  position. 
The  latch-bar  is  provided  with  approximately-vertical 
slots  d^.  Screws  d''  pass  loosely  through  the  slot  d^,  and 
enter  the  bar  E.  The  latch-bar  is  therefore  hung  on  the 
screws  f/^  in  such  manner  that  either  end  may  be  raised, 
the  latch-bar  meanwhile  turning  on  the  screws  d'' , 
which  is  the  further  from  it.  When  either  end  of  the 
latch-bar  is  thus'elevated,  the  notch  n,  of  such  bar  will  be 
disengaged  from  the  lever  D^,  whereupon  the  latter  can 
be  shifted.         ^     ^^^.        -      ■      ,      ;       ;  -    :  "         ■ 

Provision  is  made  for  raising  the  latch-bar  D«,  and 
shifting  the  lever  D^,  by  one  motion,  D^  is  a  cord  or 
equivalent  device,' which  is  secured  at  one  end  to  the  lever 
I)^.  .  From  the  lever  D=*,  it  passes  around  a  pulley  d^,  on 
one  end  of  the  latch-bar,  thence  around  a  pulley  d^ ,  which 
will  be  supported  on  a  fixed  part  of  the  car-truck,  thence 
around  another  pulley  ^^",  arranged  on  the  car-truck, 
and  is  finally  attached  to  a  push-piece  d^^.  By  depress- 
ing the  push-piece  </'^the  latch-bar  will  be  raised  and 
the  lever  D=*,  pulled  over.  A  cord  D^,  passes  from  the 
other  end  of  the  latch-bar  around  pulleys  to  another 
push-piece,  whereby  the  last-mentioned  lever  may  be 
operated.  After  pressure  is  removed  from  the  push-pieces 
the  latch-bar  can  descend  to  its  normal  position.    - 

When  the  clutch-piece  D^,  is  thrown  out  by  either  of 
the  clutch-pieces  D  D',  the  lever  D=*,  will  be  swung  into  a 
central  position,  and  then  will  engage  with  the  notch  n,  of 

the  latch-bar. 

♦ ^' 

Leech's  Car-Coupling. 


John  F.  Leech,  of  Allegheny,  Pa.,  is  the  inventor  of  an 
improved  car-coupling,  which  is  herewith  illustrated  and 
described.  It  consists  of  two  similar  cylindrical  draw- 
heads  and  a  removable  coupling-bolt.  The  cylindrical 
draw-head  is  suspended  from  the  bottom  of  the  car  in  the 
usual  way.  When  the  cars  come  together,  the  two  draw- 
heads,  which  on  all  rolling  stock  project  somewhat 
beyond  the  buffers,  meet  and  yield  to  the  motion  of  the 
cars  until  the  coupling-bolt  resting  in  one  draw-head  is 
automatically,  by  concussion  and  retreat  of  the  draw- 
head,  thrown  into  place  in  the  other  draw-head  and  the 
coupling  is  completed,  --^  :.^^^::^-  ■-[.■:,  xr/.n;^.' -J 

The  draw-head  consists  of  a  cylinder  having  on  top  a 
longitudinal  slot  of  sufficient  size  for  the  reception  of  the 
enlarged  head  of  the  coupling-bolt,  and  a  smaller  slot  ex- 
tending from  the  edge  to  below  the  center  of  the  cylinder- 


head,  perpendicular  to  and  communicating  with  the  upper 
longitudinal  slot.  In  size  it  corresponds  to  that  of  the 
shank  of  the  coupling-bolt.  A  section  of  a  sphere 
projects  from  the  center  of  the  head-plate  on  the  inside, 
through  which  the  slot  in  the  head-plate  is  continued. 
The  draw-head  is  provided  with  the  usual  drainage- 
opening.  The  coupling-bolt  consists  of  a  shank  having 
at  each  end  an  enlarged  head  concave  on  the  inner  side, 
so  as  to  fit  over  the  hemisphere  on  the  inside  of  the  draw- 
head,  thus  forming  a  ball-and-socket  joint.  In  coupling, 
the  bolt  is  d.ropped  by  means  of.  a  chain  attached  to  one 
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end  of  it  into  the  large  slot  bf  the  draw-heJad,  where  it  re- 
mains in  a  more  or  less  perpendicular  position,  one  head 
resting  against  the  bottom  of  the  draw-head,  the  other  irv 
a  pocket  provided  for  it  immediately  above  the  draw- 
head  in  the  cross-beam  of  the  car-platform.    '.  j  .:-  ?  -       ■: 

In  the  accompanying  cuts,  Fig.  i  is  a  view  in  section  of 
the  two  draw-heads  and  bolt  prior  to  coupling,  the  position 
of  the  pin  when  coupled  being  indicated  in  dotted  lines; 
Fig.  2  a  top  plan  of  the  same;  Fig.  3  a  view  in  per- 
spective of  the  draw-heads  and  bolt  in  place  for  coupling ; 
Fig.  4  a  view,  partly  in  section,  of  the  bolt;  Fig.  5  a 
plan  view  of  the  inner  side  of  the  head-plate  of  the  draw- 
head  in  detail,  and  J^ig.  6,  a  vi^Dof  the  receiving-pocket 
for  the  bolt-head. 

A  A'  are  the  car-platforms,  B  B  B  B  the  buffers,  C 
C  the  draw-heads,  and  D  the  coupling-bolt.  E  E  are 
brackets  by  which  the  draw-heads  C  C,  are  suspended 
from  the  bottom  of  the  car,  and  G  G'  the  receiving- 
pockets  for  the  head  d\  of  bolt  D.  In  draw-head  C,  H  is 
the  upper  longitudinal  slot  for  receiving  the  head  of  bolt 
D.  I  is  the  head-plate,  having  the  slot  J,  flaring  at  the 
top  J',  where  it  joins  slot  H,  so  as  to  guide  pin  D,  more 
readily  into  place.  K  is  the  section  of  the  sphere  pro- 
jecting on  the  inner  side  of  the  head-plate.  L  is  the 
drainage-hole  of  the  draw-head.  M  is  the  concave  inner 
surface  of  the  bolt-heads  d  d',  which  conforms  to  the 
periphery  of  ball  K,  but  does  not  completely  cover  the 
surface  of  the  ball  in  order  to  allow  for  the  play  of  the 
bolt.     The  pocket  G,   placed  immediately  above  draw- 
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head  C,  consists  of  top  plate  N,  the  downward  flaring 
bottom  plate  O,  notched  at  O',  to  receive  the  shank  of  the 
bolt  and  the  sides  P,  which  also  flare  outwardly.  The 
face  of  the  pocket  is  not  perpendicular,  but  inclined,  the 
bottom  projecting  beyond  the  top  to  assist  in  guiding  and 
retaining  and  impelling  the  bolt  into  place.       , 

Draw-head  C  C,  may  be  provided  wiUa  a  terminal  plate 
R,  or  the  plate  may  be  dispensed  witW  or  the  cylinder 
beyond  the  end  of  slot  H,  may  be  contracted  to  a  lesser 
diameter,  to  facilitate  its  casting.    The  draw-head  is  ma- 


Fig.  4.       •    ;  ''«•  5. 
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fig.  6. 


teriaUy  reinforced  at  the  top  on  both  sides  by  concave 
shoulders  S  S,  which  also  serve  to  guide  the  bolt  home. 
It  is  also  preferable  to  make  the  draw-heads  cylindrical, 
as  greater  strength  is  obtained  thereby,  although  they 
may  be  varied  in  shape  without  departing  from  the  spirit 
of  the  invention.  The  brackets  by  which  the  draw-heads 
are  suspended  are  preferably  made  square,  as  shown  in  the 
drawings,  which  greatly  decreases  the  friction  where  a 
cylindrical  draw-head  is  used.  Pocket  G,  is  also  made 
in  one  casting.  The  shape  of  the  bolt-head  is  pre- 
ferably that  shown  in  the  drawings,  being  that  of  a  trun- 
cated cone  with  the  top  rounded  off ;  but  the  particular 
shape  of  the  bolt-head  is  not  essential  so  long  as  it  is 
provided  with  an  inner  concave  surface  such  as  de- 
scribed. 

The  operation  of  the  device  is  as  follows :  The  brake- 
man  having  dropped  the  bolt  D,  into  place  by  means 
of  the  chain  attached  thereto,  it  rests  with  head  d, 
in  the  drainage -slot  L,  of  draw-head  C,  and  head  ^',  in 
pocket  G,  the  shank  of  the  bolt  being  held  in  the  notch  O', 
at  the  bottom  of  the  pocket.  When  the  cars  come  together, 
the  draw-heads  C  C,  are  the  first  opposing  points  to 
meet  and  retreat  beneath  the  car  in  the  usual  manner. 
The  forward  impulse  thus  given  to  the  top  of  the  bolt  by 
the  retreat  of  the  lower  end,  as  well  as  conveyed  to  the 
head  resting  in  the  pocket,  throws  head  d',  out  of  the 
pocket  G,  and,  guided  by  the  shoulders  S  S,  and  th«  flare 
of  the  slot  J,  causes  it  to  fall  into  the  slot  H,  of  draw-head 
C,  the  head  d,  still  remaining  in  draw-head  C.  When 
the  train  starts,  the  bolt-heads  are  drawn  up  against 
the  balls  K  K,  on  the  head-plates  of  the  draw-heads  and 


the  coupling  is  completed.  To  uncouple,  the  bolt  is  re- 
moved by  means  of  the  chain,  and  is  left  hanging  to  the 
car  when  not  in  use. 

The  ball-and-socket  joint  allows  of  sufficient  play  of 
the  bolt  while  the  bearing  is  kept  up  over  all  the  surface 
of  th^  socket  and  ball  whatever  the  angle  given  the  bolt. 
Cars  of  diff^erent  heights  may  thus  be  coupled  with  great 
facility  and  security,  this  point  being  one  of  the  most  im- 
portant in  all  couplings.  Instead  of  spreading  the  slot, 
and  with  it  the  head-plate  and  draw-head,  the  greater  the 
pull  the  more  firmly  the  two  halves  of  the  head-plate  are 
bound  together,     v  •     ,        '  "'       T     '    ;  ^    .   - 

The  whole  device  is  simple,  of  easy  adjustment,  and 
not  liable  to  get  out  of  order. 


McKinnis'  Steam-Valve. 


Wm.  C.  McKinnis,  of  Red  Bluff,  Ark.,  has  recently  in- 
vented an  improved  steam-valve,  whose  construction  and 
operation  are  shown  in  the  accompanying  cuts.  The 
chief  objects  of  the  invention  are  to  reduce  friction  to  a 
minimum,  to  effect  the  adjustment  of  the  partlkto  take  up 
or  compensate  wear,  and  to  promote  simplicity  of  con- 
struction. 

Fig.  I  is  a  horizontal  section  of  the  improved  slide-valve ; 
Fig.  2  a  longitudinal  section,  and  Fig.  3  a  cross  section 
of  the  same. 
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MC  KINNIS     STEAM-VALVE. 


The  chest  A',  is  subdivided  into  the  valve-chamber 
a,  and  the  steam-chamber  a',  the  latter  communicating 
with  the  valve-chamber  by  openings  a-,  made  in  the 
dividing  plate  or  partition  a'^,  between  the  chambers.  Th'e 
normally  lower  longitudinal  edges  of  the  steam-chest  A', 
are  provided  with  flanges  b,  which  are  connected  to  the 
cylinder-plate  d,  by  screws  e  c,  at  the  corners,  which  plate, 
inside  of  the  chest,  is  thickened  up  to  form  the  valve- 
seat  B,  having  steam-ports//,  through  it. 

Intermediately  of  the  screws  e  are  passed  through  the 
flanges  b,  additional  adjusting-screws  e'  e',  which  do  not, 
however,  pass  through  the  cylinder-plate  d,  but  bear 
thereon,  and  are  turned  in  the  opposite  direction  to  that 
in  which  the  fastening-screws  c  e,  are  turned,  whereby  it 
will  be  observed  that  with  the  valve  seated  upon  the 
elevated  or  thickened  upseat  B,  (permitting  the  lower 
edge-flanges  of  the  chest  A',  to  stand  off  normally  from  the 
cylinder-plate,)  upon  the  wearing  away  of  the  valye  and 
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its  seat,  the  wear  can  be  readily  compensated,  the  screws 
e,  being  tightened  or  turned  to  the  right,  while  the  screws 
.  e',  are  turned  in  reverse  direction.  The  valve  A,  is  disposed 
in"  the  chamber  a,  of  the  steam-chest  A',  and  is  provided 
with  the  usual  stem  g.  The  valve  A,  is  provided  with 
live-steam  ports  h  h,  and  the  intermediate  exhaust-steam 
port  h'.  The  live-steam  ports  are  arranged  well  toward 
the  ends  of  the  valve,  while  in  one  side  of  the  valve,  the 
side  next  to  the  cylinder-plate  or  cylinder,  the  exhaust- 
steam  port  is  of  such  length  that  when  one  of  the  live- 
steam  ports  is  admitting  steam  to  one  side  of  the  piston  of 
the  cylinder  that  end  of  the  exhaust-steam  port  most  dis- 
tant from  the  live-steam  port  will  be  exhausting  into  a 
central  pipe  /,  arranged  to  extend  vertically  through  the 
chamber  a',  of  the  chest  A';  or  it  may  in  practice  exhaust 
directly  into  the  chamber  h',  from  which  the  exhaust- 
steam  may  be  discharged  through  a  pipe  leading  to  a  point 
below.  The  valve  and  steam-chest  are  designed  to  be 
long  in  proportion  to  the  length  of  the  cylinder,  in  order 
that  the  live-steam  ports  h  h,  may  be  short  and  economi- 
cal in  the  use  of  steam,  the  friction  of  the  valve  not  being 
increased  by  its  length.  Its  length  can  be  accommodated 
to  any  old  valve-seat  with  great  saving  as  to  friction. 
The  chest  and  valve  can  be  used  at  the  side  as  well  as  at 
the  top  of  the  cylinder.  The  valve  can  also  be  made 
self-adjusting  by  the  use  of  metallic  spring  packing.  It 
can  also  be  used  in  practice  with  metallic  or  steel-spring 
packing.  :^  ■'■■"'_■  Cr.'-  -.'-v  ■•.''.  !:'■:  Z-  '■■'■'■..  '..'^  ■■•-,:':■''■■'■':  ..'■'...'■ 
The  steam-chest-  and  adjusting  flanges  are  cast  in  one 
piece,  and  no  bolts  are  employed  save  those  used  to 
secure  it  in  position  and  adjust  its  lost  motion,  if  there  be 
any,  while  the  ends  of  the  valve-chamber  may  be  closed 
with  movable  covers  to  exclude  dust.  It  may  be  stated 
that  the  valve  operates  as  effectively  with  ends  exposed,  as 
in  case  of  their  being  closed,  and  any  waste  of  steam  can 
readily  be  detected.     .  ;,       ;    -     ,         •      -        ^.     / 


Andrews'  Car-Coupling. 


John  S.  Andrews,  of  Milltown,  New  Brunswick,  Can- 
ada, is  the  inventor  of  an  improved  car-coupling,  the 
operation  of  which  is  illustrated  in  the  accompanying  cuts. 
Fig.  I  is  a  top  view,  Fig.  2  a  side  elevation.  Fig.  3  a  front 
end  view.  Fig.  4  a  longitudinal  section,  and  Fig.  5  a  trans- 
verse section,  of  the  coupler,  and  Fig.  6  is  a  top  view,  and 
Fig.  7  a  longitudinal  section,  of  a  shackle  to  operate 
with  the  coupler.  Fig.  8  is  a  front  elevation  of  the  jaws 
and  their  support-piece,  and  Fig.  9  an  under  side  view 
of  the  cam  for  opening  the  jaws.  Fig.  10  is  a  vertical  and 
transverse  section  of  one  of  the  jaws  and  its  support-piece, 
and  Fig.  1 1  a  transverse  section  of  the  two  jaws,  show- 
ing the  manner  in  which  each  jaw  is  beveled  to  receive 
the  conical  head  of  the  shackle.  Fig.  12  is  a  front  view 
of  the  draw-head,  showing  an  improved  device  for  operat- 
ing the  coupler  from  the  top  or  side  of  the  car.      -      ■  --^ 

A  is  a  draw-bar,  having  to  its  bunter  or  head  a,  a  taper- 
ing mouth  d.  Directly  in  rear  of  such  mouth,  and  in  a 
narrow  chamber  c,  in  the  draw-bar,  there  are  arranged  a 
pair  of  curved  jaws  B  B,  and  the  support-piece  C,  to 
which  each  of  such  jaws  is  pivoted.  This  support- 
piece  is  composed  of  a  plate  d,  and  two  flanges  c'  c',  ex- 
tending down  therefrom  parallel  to  each  other,  they  being 
at  a  proper  distance  apart  to  receive  between  them  the 
upper  portions  of  the  jaws,  through  which  portions  and 


the  flanges  the  pivotal  screws  d  d,  of  the  jaws  extend  and 
screw  into  one  of  the  flanges.  Each  jaw  is  provided  with 
a  spring  e,  suitably  applied  to  it  and  the  support-piece, 
designed  for  forcing  the  jaw  toward  its  fellow.  Between  the 
two  jaws  there  is  arranged  an  S-shaped  cam/,  for  moving 
them  asunder,  such  cam  being  fixed  on  the  lower  end  of 
an  upright  spindle^,  joumaled  in  the  support-piece  at  its 
center,  and  extending  above  it,  and    provided  with  a 
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Fig.  12.       -:-^1 ;. 
ANDREWS'   CAR-COUPUNG. 


handle  k.  Each  jaw  is  beveled  or  inclined  from  its  outer 
to  its  inner  edge,  as  shown  at  i.  The  support-piece  is  in- , 
serted  and  fastened  within  the  draw-bar  head,  and  there 
is  directly  in  rear  of  the  support-piece  a  cylindrical  cham- 
ber k,  which,  formed  in  the  draw-bar,  contains  a  spiral 
spring  D,  which  is  to  act  as  a  bunter  to  the  shackle-head 
on  its  passage  between  the  jaws,  and  to  expel  it  therefrom 
on  their  being  opened  for  discharge  of  the  shackle.  In 
front  of  the  support-piece  there  is  extending  down  through 
the  head  of  the  draw-bar  a  hole  m,  for  reception  of  a  pin 
n,  to  enable  the  draw-bar,  when  necessary,  to  be  con- 
nected to  another  adapted  to  receive  a  common  shackling- 
link.     .;-:;-^;y..;s- .- -;  :  : ^:  f'-vV;.. :;,:.-;•::?:  v:-.tM^  ■"  , .  ^•..^  .■: 

The  shackle  for  use  with  the  coupler,  as  described,  has 
two  conical  heads  o  o,  projecting  from  the  smaller  ends 
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of  the  two  conically-shaped  bodies  //.connected  by  a 
chain  r,  and  having  between  them,  and  extending  from 
one  to  the  other,  a  spiral  spring  s,  into  which,  at  its  ends, 
the  bodies  /  p,  are  extended,  as  represented.  The  ends  of 
the  spring  rest  against  shoulders  q,  formed  in  the  bodies 
p  J>.  Furthermore,  there  is  in  each  of  such  bodies  a 
hole  /,  which  goes  diametrically  through  the  body,  designed 
to  receive  the  pin  n,  when  the  shackle  is  connected  with 
the  draw-bar  by  the  pin,  and  not  by  the  jaws.  The  two 
bodies  of  the  shackle  may  be  joined  by  a  rigid  connection 
or  bar,  instead  of  by  yielding  ones — viz.,  the  chain  and 
spring,  as  described  ;  but  with  these  latter  the  shackle  can 
readily  bend  laterally  should  it  be  borne  against  one  side 
of  the  mouth  of  the  draw-bar  while  the  cars  may  be  run- 
ning on  a  curve  of  the  railway-track.  On  the  shackle 
being  driven  endwise  into  the  head  of  the  draw-bar  and  be- 
tween the  jaws,  it  will  force  them  apart  and  pass  between 
them,  after  which  they  will  close  upon  it  in  advance  of  the 
conical  head  that  may  have  so  opened  them.  In  so  closing 
upon  the  shackle  they,  with  the  head,  will  couple  it  to  the 
draw-bar. 

To  set  the  shackle  free,  the  cam  f,  is  to  be  partially  re- 
volved, so  as  to  force  the  jaws  sufficiently  apart  for  the 
spring  D,  to  expel  the  shackle  from  the  draw-bar,  this 
spring  having  been  contracted  by  the  shackle  in  its  pas- 
sage into  the  draw-bar  for  being  coupled  therewith.  The 
spring  D,  also  serves  to  aid  in  supportingjlie^sliackle  if 
horiyontal_posiTit>rh-4n  'f\'\j^fV^f^  to  be  properly  pre- 
sented to  engage  with  another  draw-bar. 

In  Fig.  12  is  shown  a  device  for  operating  the  coupler 
from  the  top  or  side  of  the  car.  L  is  a  lever  pivoted  at 
N,  to  the  front  of  the  car,  and  hinged  at  R,  to  a  short 
rod,  which  is  in  turn  hinged  at  S,  to  a  rod  M,  which  is 
attached  to  the  handle  A.  By  moving  the  leyer  L,  the 
handle  is  made  to  turn  the  cam  /,  which  opens  the 
jaws.  Similarly  the  rods  M  M',  provided  with  the  ring- 
handles  P  P',  afford  a  means  for  operating  the  device 
from  the  sides  of  the  car. 


Armstrong's  Automatic  Car-Brake. 


connections  with  the  jointed  pawls,  the  pawls,  the  ratcheted 
brake-bar,  the  oscillating  lever,  and  its  dog. 

A  designates  the  body  of  a  freight-car ;  B  designates 
the  brake-shaft ;  d  the  chain ;  B'  the  brake-bar,  and  h' 
the  brake-lever.     These  parts  are  of  ordinary  and  ap- 


Martin  Armstrong,  of  Milan,  Kans.,  is  the  inventor 
and  patentee  of  an  automatic  car-brake,  which  is  herewith 
illustrated  and  described.  It  is  claimeci  by  the  inventor 
that  the  brake  may  be  applied  to  cars  as  an  auxiliary  or 
safety  brake,  with  but  slight  change  of  parts,  and  that  it 
may  be  placed  instantly  in  operation,  exerting  a  much 
greater  force  than  could  be  given  by  a  brakeman. 

In  the  accompanying  cuts.  Fig.  i  is  an  elevation, 
partly  in  section,  of  an  ordinary  freight-car  with  the  im- 
provement attached,  the  new  features  and  the  ordinary 
brake  mechanism  being  in  elevation ;  Fig.  2  a  perspec- 
tive of  the  cramp-weight  and  its  connections,  located 
upon  the  top  of  the  car ;  Fig.  3  a  perspective  detail  of 
one  of  the  car-axles,  showing  the  operating-cam ;  Fig.  4 
a  detail  view  of  the  oscillating  pawl-lever,  to  which  the 
dog  which  operates  over  the  axle-cam  is  pivoted,  the 
view  being  taken  at  right  angles  to  the  position  shown  in 
Fig.  I  ;  Fig.  5  a  detail  side  view  of  the  trip-lever  and 
its  connections  with  the  operating- pawl ;  Fig.  6  an 
enlarged  detail  view  of  one  of  the  jointed  pawls,  and  Fig. 
7  an  enlarged  view  of  the  principal  novel  features 
detached  from   a  car,   including  the  trip-lever  and   its 
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proved  construction,  except  that  the  brake-bar  B',  is 
provided  with  ratchet-teeth  upon  its  upper  side,  and 
moves  in  suitable  guides,  and  that  the  flexible  connections 
are  provided  with  a  cushioning-spring,  as  shown  at  b^. 
This  rack-bar  B',  is  an  important  feature  of  the  invention, 
being  the  point  at  which  the  auxiliary  self-acting  brake 
system  combines  and  connects  with  the  ordinary  hand- 
brake devices  now  in  use.  Hence  by  removing  the 
ordinary  brake-bar  and  substituting  the  rack-bar  B',  in 
its  place,  and  providing  such  proper  guides  that  the  bar 
will  be  only  capable  of  longitudinal  movement,  the  inven- 
tion may  readily  and  at  small  expense  be  applied  to  freight- 
cars  now  in  use.  '  .     :-  .  ;  \  —    ;   ; 

Upon  one  of  the  truck-axles  C,  is  secured  an  ecqentric 
c,  and  with  this  eccentric  is  engaged  a  dog  D,  which  is 
pivoted  between  the  bifurcated  arms  e,  of  an  oscillating 
lever  E,  pivoted  to  a  block  E',  upon  the  bottom  of  the 
car.  The  dog  D,  has  a  jaw  d,  which  embraces  the  cam 
c,  and  it  is  held  by  its  gravity  in  constant  engagement 
therewith,  giving  to  the  lever  E,  a  complete  forward  and 
backward  oscillatory  movement  from  its  pivot  with  each 
revolution  of  the  axle.  The  upper  portion  of  this  lever 
E,  is  bifurcated,  both  the  upper  duplex  extremities  being 
held  by  the  single  bolt  e',  and  in  the  recess  formed  be- 
tween the  two  arms  is  pivoted  at  e^,  a  pawl  F,  hinged  at 
/,and  having  a  spring/',  as  shown,  to  hold  the  hinged  arm 
F',  normally  in  a  plane  with  the  body  of  the  pawl.  This 
pawl  F,  being  pivoted  upon  a  bolt  having  bearings  upon 
either  side,  is  susceptible  of  a  fon\'ard  and  back  move- 
ment only,  its  free  end  traveling,  when  in  operation, 
upon  the  toothed  face  of  the  brake-bar  B',  and  when  out 
of  operation  being  suspended   directly  above  the  same. 

From  the  pivot  of  the  hinge  between  the  parts  F  and 
F',  which  constitute  the  operating-pawl,  a  yoke/^^  extends 
upward,  and  is  secured  to  the  free  or  inner  end  of  a  trip- 
lever  H,  pivoted  at  //,  in  duplex  frame  H',  which  is 
secured  to  the  bottom  of  the  car  and  extends  downward. 
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having  its  lower  ends  connected  by  a  cross-bar.  Through 
this  frame  H',  the  brake-bar  B',  operates,  and  it  serves  as 
a  guide  therefor,  as  well  as  a  stop  to  limit  the  longitudinal 
mov^ement  of  the  bar  in  one  direction  when  a  tooth  b^, 
upon  the  lower  side  of  the  brake-bar  comes  into  contact 
with  the  cross-bar.  The  trip-lever  is  so  arranged  that  its 
pivotal  point  is  considerably  away  from  the  center, 
leaving  its  heavier  end  away  from  the  pawl  F,  and  the 
gravity  of  this  heavier  end  is  sufficient  to  raise  the  pawl 
F,  out  of  engagement  with  the  brake-bar  B'  when  the 
parts  are  in  their  normal  position.  The  operation  of  the 
parts  thus  far  described  will  be  obvious.  The  normal 
condition  of  the  operating-pawl  is  out  of  engagement 
with  the  brake-bar,  as  it  is  held  by  the  gravity  of  the 
trip-lever,  and  the  lever  E,  is  continually  but  idly 
oscillated  when  the  car  is  in  motion  by  reason  of  the  dog 
D,  with  the  eccentric  c.  ^ 

H^  designates  another  frame,  similar  to  the  frame  H', 
before  described,  and  between  its  vertical  arms  is  pivoted 
a  holding-pawl  G,  having  a  hinged  arm  G',  and  spring^^. 


^^f^- 
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similar  to  the  operating- pawl  F.  The  pawl  G,  extends 
beyond  the  throw  of  the  pawl  F,  and  it  is  also  connected 
to  the  inner  end  of  the  trip-lever  by  a  tie  g',  which  ex- 
tends from  this  lever  to  the  hinge-pivot  between  the 
parts  G  and  G'.  The  normal  position  of  this  pawl  also  is 
out  of  engagement  with  the  brake-bar,  as  it  is  held  by 
the  gravity  of  the  trip-lever.  If,  then,  this  gravity  is 
overcome,  it  is  obvious  that  the  pawls  F  and  G,  would  be 
thrown  into  engagement  with  the  teeth  of  the  brake-bar, 
and  that  at  every  revolution  of  the  car-axle  the  pawl  F, 
will  throw  the  brake-bar  one  tooth  forward,  the  holding- 
pawl  G,  will  engage  and  hold  the  slack  thus  taken  up,  the 
pawl  F,  will  retreat  and  engage  the  next  tooth  and  again 
thrust  the  brake-bar  the  distance  of  one  tooth,  which  will 
again  be  held  by  the  pawl   G,  and  so  on  until  the  last 


tooth  has  been  engaged  by  the  plWl,  and  it  idly  recipro- 
cates upon  a  smooth  j)ortion  thereof.  By  this  means  the 
brake  is  placed  very  powerfully  into  engagement  with  the 
truck-wheels,  and  will  remain  so  until  the  gravity  of  the 
trip-lever  again  asserts  itself  and  "  knuckles  "  the  pawls 
F  and  G,  out  of  engagement.  It  will  be  understood  that 
the  brake-bar,  the  brake-shoes,  and  their  connections  are 
so  conditioned  and  proportioned  that  the  maximum  or 
necessary  brake  force  is  applied  when  the  last  tooth  of 
the  brake-bar  has  been  acted  upon  by  the  operating- 
pawl.-  :-^  ■■'.--■'- '^-"z  '    '  '.  '- ■  •■.■*■■'-  ; -■'^;  '-■"■■■^'  -v•V^^."] 

To  the  weighted  end  of  the  trip-lever  H,  is  secured  a 
tie-rod  I,  which,  extending  vertically,  has  its  upper  end 
secured  to  an  elbow-lever  J.  pivoted  to  the  upper  edge  of 
the  car,  and  having  its  other  arm  loosely  secured  to  a  tie- 
rod  K,  which  connects  the  elbow-lever  J,  to-  different 
points  on  a  cramp-lever  L,  pivoted  at  m,  to  a  frame  M. 
A  quadruped  frame  N,  surrounds  and  is  fixed  above  the 
frame  M,  and  it  has  a- recess  in  which  the  cramp-lever  works 
loosely,  and  a  beanng  upon  either  side  of  the  center, 
against  which  it  rests.  The  upper  end  of  the  cramp>-lever 
is  weighted,  so  that  as  it  passes  upon  either  side  of  the 
pivotal  point  its  gravity  will  impel  it  to  its  bearing,  and 
hold  it  in  that  position  until  the  lever  is  thrown  past  its 
center  upon  the  other  side.  The  tie-rod  K,  may  be  at- 
tacned  to  the  cramp-lever  L,  at  /,  above  the  pivot  m,  or 
at  /',  below  the  pivot,  so  that  a  single  motion  of  the  rope 
P,  will  operate  the  brake  properly,  whichever  end  of  the 
car  is  forward. 

When  in  the  position  shown  in  full  lines  in  Figs,  i  and 
2  the  heavier  end  of  the  trip-lever  H,  is  elevated,  and 
when  in  the  position  shown  in  dotted  lines  the  trip-lever 
assumes  its  normal  position  and  the  pawls  F  and  G,  are 
held  out  of  action,  the  gravity  of  the  cramp-lever  being 
sufficient  to  overcome  that  of  the  trip-lever.  A  spring  or 
other  proper  means  may  be  employed  to  prevent  the  ac- 
cidental displacement  of  the  cramp-lever. 

The  upper  end  of  the  cramp-lever  is  slotted  or  other- 
wise conditioned  to  receive  a  knotted  rope  P,  which  may 
be  either  operated  by  th^  engineer  or  automatically  by 
the  separation  of  the  train,  to  throw  the  brake  mechanism 
"  on."  This  rope  P,  may  be  arranged  to  work  in  various 
ways — for  instance,  it  may  be  reeved  from  the  engine 
through  or  connected  with  all  the  cramp-levers  and 
back,  so  that  the  engineer  may  operate  it  in  either  di- 
rection.   ■•      .  .'  -  ■.  -    '  ■■  \     '■-^'-:-r.T^.,   '■'■'.  ■/-'•l-''l    -.    .:  ^-^' 

The  cramp-levers  may  be  connected  with  the  ordinary 
brake-shaft  B,  and  other  modifications  may  be  made 
without  departing  from  the  principle  or  sacrificing  the 
advantages,  of  the  invention. 

If  one  end  of  the  car  is  forward,  the  tie-rod  K,  will  have 
to  be  connected  at  the  point  f,  in  order  to  have  a  "  pull " 
motion  overcome  the  gravity  of  the  trip-lever,  while  if  the 
other  end  of  the  car  is  forward  the  tie-rod  will  be  con- 
nected t  the  point  /,  for  the  same  purpose,  i 
-• ■ — — ' 

The  cables  carrying  the  telegraph  wires  through  the 
'  Arlberg  tunnel  are  four  in  number,  carrying  in  all  14 
wires.  They  weigh  in  the  aggregate  more  than  1 50,000 
pounds,  and  cost  nearly  $50,000.  Two  of  them  are  cased 
in  iron  and  one  in  lead  ;  these  are  carried  in  a  careful^ 
protected  channel  below  the  level  of  the  track.  Only  the 
fourth,  which  serves  to  give  railroad  signals  and  carries 
but  one  wire,  is  suspended  above  ground. 
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GEO.  H.  HOWARD, 

Counsellor  in  Patent  Causes  and  Solicitor  of 

Patents. 

IN  PRACTICE  SINCE    1871. 

Washington  Correspondent  of  the  Western  Railroad  Asso- 
ciation since  1879. 

635  F  STREET,  N.  W.,  WASHINGTON,  D.  C. 


VALVE-OLEUM. 

E.  F.  DIETERICHS'  I 
Cylinder,  Engine  and  IVIaciiinery  Oils 

CLEVELAND,  OHIO. 

Patented  1874, '75. '76,  and  July  4,  1882.      ':  I  .. 


r^.' 


Ramapo  Wheel  and  Foundry  Company. 


MANUFACTURERS  OF 


STEEL  TIRED  and  CHILLED  IRON  WHEELS 

For  Drawing-Room  and  Sleeping  Coaches,' Locomotives, 
Tenders,  Passenger  and  Freight  Cars. 

W.  W.  SNOW,  Superintendent  and  General  Manager. 

RAMAPO,  Rockland  Co.,  N.  Y. 


or. 


COT>«C;i>0?(i    BRAKE-SHOB. 

This  improvement  consists  of  a 
brake -shoe  having  imbedded  in  its 
body  of  cast  iron,  pieces  of 
wrought  iron,  steel,  malleable 
iron,  or  other  suitable  metal,  and 
while  being  more  effective,  in 
that  greater  uniformity  of  friction 
is  obtained  when  applied,  exceeds 
in  life,  or  the  duration  of  the  shoe 
'4^-,'^  itself,  that  of  the  cast-iron  shoe 
*i\j  hy  over  sevenlyr-^^ve  per  ceat.  Its 
extensive  use  on  many  of  the 
most  prominent  roads  in  the  coun- 
try has  proven  its  economy  and 
superiority  over  any  other  shoe 
^T^icini '«» "coxsoaii^r^  ''.   .     in     use.        All     communications 

^  should  be  addressed  to 

THE  CONGDON  BRAKE-SHOE  CO.,  246  Clark  St.,  Chicago 
RAMAPO  WHEEL  AND  FOUNDRY  CO.,  Ramapo,  N.Y. 


RAMAPO  IRON  WORKB 

HILLBURN  (Rockland  County).  NEW  YORK 


MANUFACTURERS   OF 


Switches,  Automatic  Safetf  Switcli  Stands 
YOKED  FROGS, 


SPRING  RAIL  FROGS;  also,  BOLTED  AND  PLATE  FROGS, 
,     CROSSINGS  OF  EVERY  DESCRIPTION, 

Light  and  Heavy  Castings  and  General  Track 

Equipment, 

Estimates  and  Information  cheerfully  Furnished. 

Telegraph  Stations,  RAMAPO,  or  SUFFERN,  N.  Y. 


PHOTO-ELECTROTYPIN6 

is  a  new  process  of  Engraving,  by  means  of  which  superior 

Relief  Plates,  copper-faced,  and  ready  for  the  printer,  of  any  subjects :  Landscapes,  Portraits, 

Buildings,  etc.,  etc., 

can  be  obtained  at  about  one-half  the  cost  of  Wood   Engraving.     We  can  work  from  photographs  or  drawings  in  pencil,  ink 

or  w3.Sii  ' 

Samples  of  our  work  can  be  seen  in  "  Life,"  "  Harper's  Monthly,"  "  Harper's  Young  People,"  "  Century,"  and  "  St.  Nicholas." 


RAILROAD   COMPANIES 

and  others  who  frequently  invest  largely  in  illustrations  can  save  money  and  get  the   BEST  RESULTS,  by  placing  their 

orders  with  the    pj^^j^j^^IN  PHOTO-ELECTROTYPE  company;    -'^^'"\ 

305  Pearl  Street,  New  York  City. 
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Late  R.  Ward  A  Co. 


Established  in  1836.         XS.    H.    RXSYIffOIxDS    &     CO.^ 

Manufacturers  of  all  kinds  and  Colors  of 

PATENT,  ENAMELED   and  other   LEATHERS. 

I.  WARD,  1838.  J.  &  R.  WARD  &  CO.,  1852.  R.  WARD  &  CO.,  1857. 

REYNOLDS,  DUFFY  &  CO.,  1876.  E.  H.  REYNOLDS  &  CO.,  1882.  ] 

:   .       -  SPRING  STREET,  NEWARK,  N.  J. 


JOS.  WARD  &  CO.,  1836.  J. 

REYNOLDS  &  WOOD,  1874 

Upholstering  Leathers  a  Specialty.      ,  .  - 


New  Soiitn  Wales. 


■v| 


'y.  ,■■».*•-';.■ 


TO  IRON  AND  STEEL  BRIDGE-BUILDERSs 

The  Agent-General  for  New  South  Wales  invites  Designs  and 
Tenders  from  iron  and  steel  bridge-builders  of  experience,  for 
a  steel  bridge  to  carry  a  double  line  of  railway  across  the  River 
Hawkesbury,  near  Sydney,  New  South  Wales. 

The  distance  between  the  abutments  of  the  bridge  is  about  2900 
feet.  The  bridge  is  to  be  a  clear  height  of  40  feet  above  high  water. 
The  river  is  an  average  depth  of  about  50  feet,  and  the  foundations 
will  have  to  be  carried  down  to  about  120  feet  below  bed  of  river. 
The  terms  and  conditions  with  a  section  of  the  river  and  plan  of  site 
can  be  obtained  from  the  Agent-General  on  payment  of  i  guinea,  to 
be  sent  with  the  application,  which  should  be  made  in  writing,  and 
accompanied  by  a  list  of  works  of  similar  character  previously  ex- 
ecuted by  the  parties  applying.  The  Designs  and  the  Tenders  are  to 
be  delivered  to  the  Agent-General  for  New  South  Wales  at  the  under- 
mentioned office  on  or  before  the  ist  day  of  June,  1885. 

SAUL  SAMUEL,  Agent-General  for  New  South  Wales, 

5  Westminster  Chambers,  S.  W.,  London,  England.- 
5th  February,  1885. 


-  THE   ROGERS 

Locomotive  1   Machine  Works, 

:_:,..-.v-..,-::,..--,-.v_    PATERSON,  N.  J.   ■■.:■/?::: 


Having  extensive  facilities,  we  are  now  prepared  to  furnish  promptly,  of 
he  best  and  most  approved  descriptions,  either    ,    ; 

COAL  OR  WOOD  BURNING       ; 

Locomotive  Engines, 

AND   OTHER   VARIETIES   OF 

RAILROAD  MACHINERY. 


J.  S.  ROGERS,  President. 

:>.  S.  HUGHES,  Secretary.  )- Paterson,  N.  J 

WM.  S.  HUDSON,    SUI-EKINTENDEMT. 

.1.8  HUGHES,  Treasurer. 

4-4<  Exchange  '^lace,  N,  Y. 


]■ 


" -'r-^^ '^:-.v;v  .V7  ■■      £stabllslied    1846.  .'^'-^:    ■■'■''';.:■'-■  :--^ : 

Philadelphia  Scale  and  Testing  Machine  Works. 
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pSTERBROOK'S  stee: 


I^eadiHK   Kumbers :    14,   048,   130,   S33«   x6i« 

■^^^^^        ?      :-:     FOR  SALE  BY  ALL  STATIONERS.  t 

THB    ESXERBROOK    STEEI*    PE^    CO., 

Works,  Camden,  N.  J.  .    iiU  John  St.,  Xew  ^orh- 


C.  T.  Raynolds  &  Co. 

V   ■  :  (Esublisbed  in  1770,)  ,.;    j   ,•    " 

'*!»  ,0  &  108  Fulton  St.,         :  .       21  Lake  St.,      , 

NEW  YORK.  -^       CHICAGO, 

Color  (Makers, 

■  MANUFACTURERS  OF'   :    v  •  ; 

Fine  Coach,  Car  and  Railway  Varnishes,  - 
-    Carmines,  Lakes,  Vermihons,  : 

White  Lead,  Zinc,  etc. 

Fine  Brushes  for  Artists,  Decor?  tors,  Coach, 
Car,  House  and  Sign  Painters, 

Artists'  Materials,  Decorative  Tube  Colors. 

AGENTS  FOR 

Crockett's  Preservative  and  Genuine  Spar  Composition 

WY.W.  Devoe  &  Co., 

•    '•":•■'.     .';..-."'  Manufacturers  of  Fine  • 

RAILWAY  VARNISHES, 

\       COACH  AND  CAR  COLORS, 

/'      ■.  Ground  in  Oil  and  Japaru 

ETC.,  ETC. 

Fine  Brushes  adapted  for  railroeid  use.  All  kinds  of  Artists'  Materials. 
Colors  for  ready  use,  and  all  specialties  for  Railroad  and  Carriage  purposes. 

Railroad  companies  will  save  themselves  great  trouble  in  painting  by  al- 
lowing F.  W.  Devoe  &  Co.  to  prepare  their  Passenger  and  Freight  Ca: 
Colors.  This  will  insure  Durability,  CJniformity  and  Economy.  F.  W. 
Devoe  &  Co.  manufacture  from-the  crude  materials  which  are  the  compo- 
nent parts  of  any  shade,  and  they  understand  better  their  chemical  relation- 
ship, when  .11  combination,  than  can  be  possible  to  those  w'lo  simply  tf~z. 
iheir  dry  materials  and  then  prind  them. 

SEND  FOR  SAMPLE  CARD  Ot  TINTS, 


Cor.  Fulton  and  William  Streets 
NEW  YORK. 
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EVERY   CAR   SHOP 

•    Should  have  on  file  one  or  more  copies  of  our  new  edition  of 

Studies  in  Scrolling,  Striping  and  Ornamental 
-■:/■:  Painting, 

Illustrated  with  2.J0  Engravings.  Price,  $1,  poMfpaid. 


Address  all  orders  to 
it 


The  American  Railroad  Journal," 

.^2^?   Pearl  Mreet,  New  Voik  City. 


Machinery  Wiping  Towels. 

CheajM^i- and  lief ter  than  Waste, 


GEO.   DUNBAR    &    CO., 

134  Congress  Street,  Boston. 

Johnson  Steel  Street  Rail  Co. 

JOHNSTOWN,   PA. 


Johnson's  Patent  Girder  Rail. 


WE   FURNISH   ALL  APPENDAGES: 

Rails,  Curves,  Crossings,  Track  Bolts,  Frog  Plates, 
Switches,  Turn-table  Guides,  Joint  Plates. 


Descriptive  Pamphlets  and  Circulars  furnished  if  desired. 


For  Railway 
Office  use 


PE  R  K  T     S    Sampled  on 
EN 


G  Application. 

IVISON,  BLAKEMAN,  TAYLOR  k  CO.,  753  Broadway,  N.  Y. 

Waterbury  Brass  Co., 

No.  296  Broadway,  New  York. 

Slieet,  Roll  and  Platers'  Brass. 

Mills  at  Waterbury,  Conn. 

New  York  &  New  England  Railroad 

TRANSFER  STEAMER  MARYLAND  ROUTE. 

Through  Pullman  Cars  for 

PHILADELPHIA,  BALTIMORE  AND  WASHINGTON, 
WITHOUT  CHANGE  ;  connecting  with  through  trains  to  FLORIDA 
and  all  points  SOUTH  and  WEST.  Trains  leave  Boston  at  6.30  p.m.,  daily. 
Leave  Boston  for  GRAND  CENTRAL  DEPOT,  NEW  YORK,  at  10.00 
A.M.:  returning,  leave  New  York  at  11  a..m.  and  11.35  1'..m.,  week  days. 
Pullman  Palace  Cars  on  night  train. 

The  Norwich  Line  between  Boston  and  New  York 

Steamboat  train  leaves  Boston  6.30  i'.m.,  arrives  at  New  London  at  10.15 
P.M.,  connecting  with  the  new  steamer  Citv  of  Worcester,  Mondays, 
Wednesdays  and  Fridays,  and  City  of  New  York,  Tuesdays,  Thursdays 
and  Saturdays.  Returning,  steamer  leaves  Pier  40,  North  River,  New 
York,  at  4.30  p.m.,  connecting  at  New  London  with  train  leaving  at  4.05 
A.M.,  arriving  in  Boston  at  7.50  a.m.     Good  night's  rest  <>n  the  boat. 

ASK  FOR  TICKETS  VIA  N.  Y.  AND  N.  E.  R.  R. 

Office,  322  Washington  street.  Depot  foot  of  Summer  street,  Boston. 

A.  C.  KENDALL,  Gcn'l  Pass.  Agent. 


Gardner's  New  Reversible  Car  Seat  No.  8.   " 
-,  [Patented  Dec.  6,  12>%1.]  4  ^  '^^^ 

As  the  back  reverses,  it  raises  the  front  of  the  seat  so  as  to  prevent  the 
passenger  from  sHpuing  off  the  seat,  and  removes  the  objection  heretofore 
made  to  this  kind  of  scat. 

The  larfre  orders  already  received  from  the  N.  Y.  C.  and  H.  R.  R.  X.  inr 
nther  prominent  Companies  lor  our  No.  8  Seat,  is  the  best  guarantee  of  il: 
rnerit. 

Made  with  Perforated  Veneer,  Leather,  Plush,  and  Rattan  Seats,  whicf. 
are  interchangeable :  one  kind  of  seat  can  be  used  in  the  Summer,  ana  -he 
other  in  the  Winter. 

{^^"Please  send  for  Descriptive  Circular  giving  full  particulars  and 
orices. 


GARDNER,    HOLMES   &   CO., 

Successors  to  GARDNER  &  CO., 

Patentees  and  Manufacturers  of 


Car  Seats,  Car  Ceilings,  Depot  Seats,  etc., 

183  Canal  St.,  New  York. 
Factory :    330  to  342  E.  6ist  Street.    » 

Housatonic  Railroad. 

THE  ONLY  LINE  RUNNING 

T^HROUGH    GARB 

Between  New- York,  Great  Barrington,  Siockbridgc,  Lenox  and  Pittsfield— 

.  the  far-lamed  resorts  of  the  .  i 

BERKSHIRE    HILLS 

of  Western  Massachusetts — "  Remarkable  for  pure  air,  romantic  drives, 
and  grand  mountain  scenery.  Nature  has  truly  expressed  herself  in 
wondrous  beauty  in  the  scenery  of  this  region,  con;aining  jxirhaps,  more 
of  1,'cnutne  enchantment  l!i;iii  any  other  in  New  Ent,'ianJ."' 

Four  through  trains  daily  between  New- York  City  and  all  points  on  the 
Housatonic  Railroad,  from  the  Grand  Central  Depot  via  New- York. 
New-Haven  and  Hartford  Railroad,  at  8  A.  M.  (Passenger),  and  9  A.  M. 
(Mixed):  and  3.40  P.  M.  (Passenger),  and*  P.  M.  (Mixed).  Sunday  Pass- 
enger train  leaves  New- York  at  6  A.  M. 

Descriptive  Guide  Book  sent  free  by  mail  upon  application  to  the  Genera! 
'"icket  Agent. 

H.  D.  AVERILL,  Genl  Ticket  Agent. 

W.  H.  YEOMANS,  Superintendent. 

General  Offices.  Bridgeport,  Conn.,  Dec.  27,  1882. 

AUG.  W.  WRIGHT,         r         .: 

Consultin^^  En^aneer  for  Horse  Railroads. 

■    Patent  Tram-rail  Joint  Fastening. 

A   Trial  Solicited. 

SPECIFICATION.S   FOR   TRACKS,    PAVING,    ETC. 
Correspondence  Solicited. 

Address   care    NORTH    CHICAGO    CITY    RAILWAY,    Chicago,    111. 

W.  W.   HANSCOM,    I; 

Cable  Tramway  Engineer, 

612  O'Farrell  Street,  I:'':':- 

':  San  Francisco,  Cal^ 


''^■S.-:-^X 


•  ^ 


;•  '•"-;-'•**;?.-•  ^■• 


■  ■  .% 


Whole  No,  2,564.] 


NEW  YORK,   MAY,    1885, 


[Volume  LIX. — No.  2. 


A  CHAPTER  ON  RAILWAY  ECONOMY. 


HY  WM;   S.   HUNtlNOTOJt.  ■■'■':    " 
[Written  for  the  American  Railkoad  Journal.] 


There  is  little  risk  in  saying  that  there  is  nothing  in 
this  world  less  understood  than  the  true  inwardness  of 
economy.  It  is  not  economy  to  save  a  dollar  when  it 
costs  $1.50  to  accomplish  this  saving,  and  yet  this  is  the 
method  that  is  practiced  to  a  great  extent  by  individuals 
and  corporations.  To  a  certain  degree  a  little  false 
economy  Isadmlssable,  but  this  applies  to  individuals  who 
undertake  to  do  business  with  limited  means  and  wit|i  a 
hope  to  make  things  more  substantial  and  safe  in  the 
near  future.  It  is  vastly  different  with  a  corporation  that 
has  unlimited  means  and  uses  inferior  material  because 
it  can  be  bought  for  a  merely  nominal  sum  as  a  matter  of 
economy.  Too  much  economy  has  been  the  death  of 
more  people  than  were  destroyed  in  Buddensiek's  build- 
ings, and  some  of  our  American  railways  have  been  great 
sufferers  by  it. 

Some  years  ago  it  was  considered  economy  to  use  steel 
rails  in  place  of  iron  and  that  was  true.  For  a  time  we 
had  good,  honest  steel  rails  and  they  were  durable  and 
safe,  and  notwithstanding  their  excessive  cost,  it  was  con- 
sidered economy  to  use  them.  But  after  a  time  the 
ingenious  rail-maker  discovered  a  way  to  work  in  slag 
and  cinders  and  make  a  steel  rail  much  cheaper  than  a 
good  iron  rail  could  be  made  for.  The  rail-makers 
could  hardly  be  blamed  for  this,  inasmuch  as  railway 
officials  refused  to  pay  a  good  price  for  a  good  article,  but 
gave  contracts  to  the  lowest  bidder  regardless  of  quality. 
Not  long  ago  a  gentleman  was  negotiating  for  a  position 
as  superintendent  of  a  rail-mill,  when  he  was  questioned 
very  closely  as  to  the  amount  of  slag  he  could  work  into 
a  steel  rail.  The  desire  to  manufacture  shoddy  railway 
material  did  not  originate  with  the  manufacturers.  The 
railway  officials,  by  their  refusal  to  pay  fair  prices  for 
honest,  good  material,  have  forced  manufacturers  to  make 
use  of  all  the  tricks  known  to  the  trade  and  to  invent  new 
ones,  and  this  has  been  practiced  to  such  an  extent  that 
the  steel  rails  now  coming  into  general  use  are  far  in- 
ferior to  third-class  iron  rails. 

Steel  rails  are  put  forth  in  all  the  railway  advertisements 
as  an  element  of  safety,  and  people  embark  on  a  steel- 
rail  track  with  a  feeling  of  security ;  whereas  if  they  knew 
they  were  riding  on  an  iron-rail  track,  they  would  feel 
decidedly  uneasy  and  unsafe.  The  truth  is,  broken  rails 
are  becoming  more  frequent,  while  we  should  reasonably 
expect  that  accidents  from  broken  rails  would  diminish 
as  steel  rails  are  put  in  use.  A  poor  steel  rail  is  not  as 
good  as  any  kind  of  an  iron  rail,  and  the  economy  that 
supplies  them  is  very  thin.  It  is  rather  expensive  to 
provide  good,  honest  rails,  but  it  does  not  cost  nearly  as 


much  to  lay  a  track  with  good  rails  as  it  does  to  fish  a 
train  out  of  a  ditch  every  few  days. 

And  aside  from  rails,  there  are  other  fixtures  and  appli- 
ances that  are  of  very  inferior  quality  purchased  under  the 
same  false  economy  that  inspired  the  purchase  of  shoddy 
rails.  I  have  examined  piles  of  broken  rails,  links,  pins, 
wheels  and  axles  and  have  never  been  able  to  discover  a  frac- 
ture in  good,  honest  material.  It  is  true  that  defects  will  es- 
cape the  watchfulness  of  the  most  vigilant  inspectors,  but 
the  failures  of  good,  honest  appliances  are  rare.  I  have  seen 
piles  of  new  links  and  pins  that  w^re  made  on  contract  at 
ruinous  prices  for  good  material.  I  have  taken  links  and 
pins  out  of  these  piles,  and  with  a  single  stroke  aross  an  anvil 
broken  them  like  a  piece  of  cast  iron.  The  business  of  the 
manufacturer  was  to  deliver  them  and  get  his  f)ay  for 
them,  and  the  quality  corresponded  with  the  price. 

Some  railway  officials  plead  j)overty  as  an  excuse  for 
providing  cheap  material.  This  reminds  me  of  what 
Horace  Greely  said  in  a  Speech  at  an  agricultural  fair. 
He  said  that  a  wealthy  farmer  could  afford  to  do  some 
very  slovenly  farming,  but  a  poor  man  could  not.  The 
idea  was  that  the  wealthy  man  would  not  suffer  by  his 
indiscretion,  whereas  a  poor  man  would  get  poorer  by 
reason  of  his  slack  attention  to  business  and  slip-shod 
way  of  doing  it.  When  w€  find  a  successful  business 
man  we  naturally  think  that  he  gets  the  best  the  market 
affords.  Why  do  not  corporations  do  the  same  and  get 
the  best  ?  The  motto  should  be  with  every  railway  offi- 
cial, "  Get  the  best." 

There  is  no  place  where  folly  is  more  exempified  than  in 
the  purchase  of  railway  supplies.  Too  much  legislation 
is  not  good,  but  we,  the  people  of  the  United  States,  wish 
to  have  it  enacted  that  no  railway  or  other  corporation 
shall  build  or  operate  any  road  unless  constructed  with 
good,  honest  material.  The  worst  economy  in  this  world 
is  buying  poor  railway  material,  and  the  most  successful 
roads  are  those  that  have  always  been  thorough  in  their 
equipment  and  repairs.  '  'f'.-i'''^'  k^'-::/.:  '^.'^^:"----\^-\r, ■'■'--,■  '■:■ 

There  is  nothing  that  will  put  a  railway  into  the  hands 
of  a  receiver  sooner  than  a  thorough  practice  of  the  kind 
of  economy  under  consideration.  Look  into  a  keg  of 
spikes,  bought  at  less  than  bottom  prices,  and  you  will 
see  many  of  them  without  heads  and  more  without 
points ;  many  of  them  burned  in  two,  and  but  very  few  in 
a  keg  will  stand  driving,  and  if  they  do  the  heads  soon 
break  off  and  they  become  worse  than  useless.  Splice- 
bars  and  bolts  of  inferior  quality  are  purchased  at  low 
rates,  while  cheap  and  dirty  lubricants  cause  hot  boxes, 
cutting  of  expensive  bearings  and  trouble  generally ; 
cheap  wheels,  cheap  axles,  cheap  running-gear  and 
brakes,  cheap  fuel,  cheap  bridges,  cheap  ties  and  drain- 
age, cheap  pegs  and  switch-fixtures,  cheap  and  over- 
worked enployes  and  operatives  and  cheap  everything, 
all  of  which  have,  combined,  produced  nearly  all  the  seri- 
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ous  railway  accidents  on  record.  "  Failure  of  track  and 
equipment  "  is  the  verdict  in  a  large  share  of  the  acci- 
dents that  are  recorded,  and  it  is  safe  to  say  that  90  per 
cent,  of  all  railway  accidents  are  the  result  of  too  much  so- 
called  economy. 

Not  long  since  the  writer  was  in  coversation  with  a 
railway  official  and  the  former  mentioned  the  fact  that  some 
roads  which  he  named  rarely  met  with  an  accident,  while 
others  were  always  in  trouble.  "  Yes,"  said  he,  "  the  roads 
you  mention  are  abundantly  able  to  use  first-class  ma- 
terial and  keep  everything  in  first-class  Condition  which 
prevent  accidents."  Now  the  fact  in  the  matter  is  that 
the  roads  named  as  free  from  accidents  were  as  poor  in 
their  early  days  as  any  roads  in  the  country,  but  the 
managers  thereof  made  it  a  rule  to  get  the  best,  and 
preferred  to  pay  liberally  for  safety  appliances  rather  than 
drain  their  treasury  on  damage  accounts.  It  is  not  the 
amount  of  traffic  that  fills  the  till  so  much  as  the  amount 
saved  by  preventing  accidents. 

Any  one  who  will  take  the  pains  to  look  into  the  finan- 
cial condition  of  American  railways  and  get  a  correct 
history  of  their  management,  will  not  fail  to  notice  that 
those  that  are  the  most  popular  and  pocket  the  largest 
percentage  of  earnings,  are  those  that  have  been  kept  in 
the  best  possible  condition  for  safe  traffic  regardless  of 
expense.  He  will  also  notice  that  the  roadsthat  furnish 
shoddy  material  and  are  impoverished  by  the  disasters 
resulting  therefrom,  have  a  weakness  for  costly  private 
palace-cars  for  the  officials,  and  thus  with  railways  as 
with  individuals,  poverty  and  style  go  hand  in  hand.  It 
is  time  a  reform  was  inaugurated  in  this  matter  and  some 
genuine  economy  practiced.  We  have  had  too  much  false 
economy  and  want  a  change. 


THE  QUESTION  OF   SPEED. 


BY  LAWRENCE  T.  GOFK. 
[Written  for  the  American  Railroau  Jolknal.} 


The  conditions  upon  which  dej^ends  the  attainment 
of  high  velocities  on  our  railways,  are  numerous  and 
varied.  Much,  it  is  true,  remains  to  be  done  in  the  im- 
proved construction  of  locomotives  especially  adapted  for 
high  speed,  and  the  question  broached  by  a  recent  con- 
tributor to  the  Journal  relative  to  the  re-introduction 
of  inside-connected  locomotives  is  one  that  may  be 
profitably  entered  into  and  discussed  ;  but  the  uninitiated 
are  greatly  mistaken  if  tl^ey  imagine  that  with  the  solution 
of  the  question  of  the  proper  construction  of  engine  the 
problem  of  high  speed  has  been  solved.  There  yet  re- 
main the  equally  important  questions  as  to  conditions  of 
track,  gradients,  the  population  of  the  territory  crossed, 
the  amount  of  travel  over  the  line,  the  frequency  of  stop- 
pages, and  a  number  of  less  important  but  equally  rele- 
vant matters,  without  the  due  consideration  of  which 
high  speed  as  a  constant  every  day  factor  in  railway 
management  becomes  impossible. 

Given  an  engine  capable  of  pulling  an  ordinary  train  of 
passenger-cars  at  a  uniform  rate  of  sixty  miles  an  hour, 
and  it  is  evident  that  the  other  conditions  will  render 
such  a  speed  impossible  save  for  short  distances  where 
the  obstacles  in  the  way  of  reaching  the  maximum  speed 
are  not  present ;  but  such  sections  of  track  are  rare,  and 
it  is  a  safe  estimate  upon  a  reduction  of  twenty-five  per 


cent,  from  this  maximum.  In  a  similar  ratio  it  is  also 
safe  to  assume  that  under  ordinary  conditions  of  travel 
the  steady  average  of  speed  attainable  by  any  train  is 
twenty-five  per  cent,  less  than  the  actual  capacity  of  the 
engine  under  conditions  that  could  be  deemed  perfect. 
Probably  in  actual  practice  a  still  greater  reduction  is 
experienced.  ':'.■'  ^. . .  iV'J  '  .•  .  v^:.,- :-^^;%  ;i  \'  ;'■;•■' 
Thus  we  see  that  the  question  of  motive  power  is  but 
one  of  a  number  of  questions  entering  into  the  attain- 
ment of  high  speed,  and  it  is  not  only  the  locomotive- 
builder  who  has  to  solve  the  problem,  but  the  chiefs  of 
every  department  of  railway  construction  and  manage- 
ment. ■     ■."•"•   ',;/ -.     -..^^-V-'v  .•  ■  ■:--.--.>-.'';-'V'-' ^   ;i.-'^---,-: 

Smoothness  of  track  and  absence  of  grades  are  mat- 
ters for  the  track-constructors  to  consider,  and  in  thinly- 
settled  districts  the  conditions  of  permanent  way  are  of 
the  highest  importance  to  the  attainment  of  high  speed 
for  long  distances.  Possibly  it  is  common  for  track- 
constructors  to  lay  their  rails  with  the  greatest  care  in 
the  streets  and  roads  of  towns  and  villages ;  but  while  not 
arguing  against  this  scrupulousness  in  regard  to  the 
thoroughness  of  work  at  populous  points  of  a  road,  it  is 
evident  that  so  far  as  the  mere  question  of  speed  is  con- 
cerned it  is  of  less  importance  that  the  track  should  be 
smooth  and  free  from  grades  in  towns  and  cities  than  in 
the  outlying  districts;  for  trains  are  compelled  to  move 
with  comparative  slowness  through  thickly-settled  points. 
No  matter  how  perfect  the  conditions  for  reaching  high 
speed  may  be,  there  will  always  be  a  loss  encountered  in 
traversing  cities,  unless  the  railway  should  pass  through 
tunnels  and  cuttings,  or  over  bridges,  thus  avoiding  the 
crossing  of  streets  and  roads  on  a  level,  which  avoidance 
is  not  universally  the  case.  .    V     ;    1.^. 

The  amount  of  travel  over  the  ordinary  double-track 
road  has  also  an  important  bearing  upon  the  attainable 
speed.  A  heavy  freight  business  will  undoubtedly  tend 
to  lower  the  average  speed,  as  it  is  impossible  to  keep  the 
track  sufficiently  clear  to  permit  of  a  certainty  in  reach- 
ing the  maximum  speed  as  a  daily  average.  It  is  true 
that  this  one  objection — freight  traffic — has  in  many 
cases  been  entirely  obviated  by  building  separate  tracks 
for  freight-trains,  but  is  evident  that  a  road  must  be  in 
pretty  successful  operation  before  it  can  undertake  such 
an  extensive  increase  of  road  facility. 

The  question  of  frequency  of  stoppages  is  another 
highly  important  and  at  the  same  time,  delicate  question. 
Where  competing  roads  are  endeavoring  to  obtain  the 
bulk  of  patronage  in  towns  along  their  lines,  the  sin  of 
omision  in  regard  to  train  accommodation  is  visited  with 
swift  retribution.  The  worthy  inhabitants  are  quick  to 
feel  slighted  if  train  after  train  passes  through  their  town 
without  stopping,  and  if  another  road  is  more  generous 
in  its  accommodation  it  will  be  likely  to  obtain  the 
greater,  and  in  fact,  almost  the  entire  local  patronage.  To 
some  extent  this  difficulty  has  T>een  overcome  by  the  in- 
troduction of  the  common-sense  "flagging"  system,  by 
which  trains  are  stopped  at  certain  points  only  in  case 
there  are  passengers  to  take  up  or  deposit ;  and  doubtless 
the  flagging  system  conld  be  employed  to  a  greater  extent 
than  at  present  with  beneficial  results;  but  at  best  an 
average  time  allowance  must  be  made  for  signal  stops,  and 
the  rate  of  speed  lessened  thereby.  While  express-trains, 
running  between  two  important  centers,  and  having  few, 
if  any,  intermediary  stops,  are  not  directly  affected  by  this 
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question,  they  are  indirectly,  for  if  the  local  traffic  is  great 
and  the  train  accommodation  ample,  there  are  always  un- 
forseen  delays  occurring  which  must  be  discounted  and 
an  allowance  made  for  their  occurrence.  With  local 
trains,  a  very  high  rate  of  speed  will  never  be  possible, 
relatively  speaking,  for  the  stoppages  will  of  necessity  be 
numerous,  and  even  if  to  obtain  a  greater  speed  more 
trains  are  run  alternating  in  their  stops  at  local  points, 
while  a  little  time  may  be  gained,  the  increase  of  travel 
will  increase  the  allowance  made  for  unforsecn  deten- 
tions, and  if  connections  with  boats  or  other  roads  are  to 
1)0  made   at   these   local  points  the   allowance   must   be 


<renerous. 


Despite  all  these  drawbacks  we  are  making  wonderful 
progress  in  the  matter  of  railway  speed,  and  to-day  run 
the  fastest  trains  in  the  world.  The  old  hallucination 
that  England  beats  us  in  the  speed  of  our  passenger-trains 
is  fast  disappearing,  and  our  people  are  beginning  to 
realize  that  in  this  regard  America  is  at  the  front.  The 
above  questions  are  meeting  with  constant  study,  and 
capable  management  has  reduced  the  speed  question  to 
an  exact  science.  Of  course  the  limit  of  speed  has  not 
yet  been  reached,  and  I  doubt  the  soundness  of  George 
Stephenson's  opinion  that  railway  trains  could  never  much 
exceed  a  speed  of  sixty  miles  an  hour;  but  of  late  the 
principal  increase  has  resulted  from  a  study  of  the  small 
obstacles — the  saving  of  a  few  minutes  here  and  there,  a 
saving  small  in  each  individual  case  but  aggregating  in  a 
great  time  economy ;  and  the  increase  of  the  capacities  of 
passenger-train  locomotives  will  undoubtedly  continue 
even  after  systematic  management  has  accomplished  the 
utmost  economy  of  time  in  the  study  of  the  smaller  details. 
We  have  only  to  wait  and  we  may  yet  travel  at  the  rate 
of  one  hundred  miles  per  hour. 

In  the  meantime  it  is  hardly  necessary  to  state  that  one 
of  the  greatest  questions  if  not  the  greatest,  entering  into 
the  question  of  speed,  is  the  discipline  and  system  of  a 
road.  Without  a  perfect  system  and  a  rigid  discipline 
high  speed  would  be  impossible  even  were  every  other 
condition  perfect ;  and  certainly  in  this  respect  our  leading 
lines  are  deserving  of  the  highest  praise;  for  every  day 
sees  a  greater  attention  paid  to  those  details  of  travel 
which  have  greater  bearing  than  the  average  traveller 
would  think,  not  only  upon  the  speed  of  trains,  but  upon 
the  comfort,  safety  and  reliability  of  railway  travel. 


AN  INSTRUCTIVE  EPISODE  IN  BRIDGE- 

i/;:v--;,,^-;--;.. ■::-;;;•.:.     building.    , :~,;'^-yXy/-y^-. 


BY  TII0M.\S  M.  GRIFFITH,   M.  K.     '^V  . 
[Written  for  the  American  Railroad  Iournau] 


Any  notice  of  bridges  for  teams  and  pedestrians,  might 
be  deemed  out  of  place  in  a  journal  devoted  to  the  inter- 
ests of  railways  and  such  matters  as  at  first  sight  seem  to 
be  directly  related  to  them.  But  as  a  river  is  fed  by 
tributaries,  and  they  again  by  smaller  streams,  so  the 
great  volume  of  the  business  of  a  great  railway  line,  must 
come  to  it  through  humble  but  many  sources.  Therefore 
common  roads  are  a  necessity  of  their  existence,  and  as 
these  common  roads  must  in  most  cases  cross  more  or 
less  gulches,  ravines,  and  streams,  bridges  are  a  necessity 
to  them,  and  of  course  to  the  railways.     In  many  cases  it 


is  so  much  to  the  interest  of  a  railway  located  in  a  valley 
traversed  by  a  river,  to  draw  business  to  its  line  from  the 
opposite  side,  that  it  has  been  their  policy  to  encourage,  so 
far  as  possible,  the  construction  of  such  bridges.  Of  course 
it  is  neetiless  to  say  that  the  adjacent  county  has  in  such 
cases  derived  a  benefit  quite  commensurate  with  any  ad- 
vantages which  the  railways  may  have  acquired  in  thus 
endeavoring  to  swell  the  amount  of  its  freight. ' 

Of  course  it  is  impossible  for  railway  companies  to 
undertake  the  construction  of  manv  such  bridjres.  The 
most  that  can  be  expected  of  them,  is  that  they  may  give 
aid  and  comfort  to  the  enterprises  by  indirect  means 
which  may  not  seriously  interfere  with  their  more  im- 
portant functions.  As  the  great  through  lines  of  rail- 
ways now  carry  almost  all  passengers  and  freight,  there 
no  longer  exists  the  necessity  for  long  and  direct  common 
roads  with  their  coaches  and  freight-wagons;  conse- 
quently there  are  comparatively  few  long,  or  large  road- 
bridges  required  for  them,  and  the  railways  are  develop- 
ing the  necessity  for  short  roads  which  for  the  most  part 
need  to  cross  only  the  smaller  streams. 

Up  to  some  twenty  or  thirty  years  ago  almost  all  bridges 
which  were  not  built  of  stone  were  built  of  wood,  both  for 
common  roads  Bnd  railways  ;  but  the  growing  scarcity  of 
timber  and  its  increasing  price  have  wrought  a  great 
change  in  bridge  construction  until  now  they  are  almost 
universally  built  of  iron  and  steel.  Formerly  it  was  the 
province  of  the  railway  engineer  to  design  the  bridge 
structures  of  his  road  ;  now  his  duties  are  mainly  those  of 
location,  and  advisory  in  purchasing  material. 

As  a  rule  a  railway  company  may  supply  its  line  with  first- 
class  iron  or  steel  bridges  with  little  trouble  from  the  fact 
that  they  usually  know  through  the  advice  of  em- 
ployed experts,  what  they  want,  and  there  are  highly  repu- 
table, and  responsible  firms,  upon  whose  material  and  work 
they  can  depend  ;  btrt  unfortunately  this  happy  condition 
of  affairs  does  not  seem  to  exist  to  a  large  extent  when  the 
means  by  which  the  smaller  common  road  bridges  are 
promoted  are  brought  into  play.  Here  there  apj  ears  to 
be  a  sort  of  happy-go-lucky,  hit-or-miss  system,  or  no 
system  at  all,  which  might,  were  it  not  that  its  results 
quite  often  are  serious,  be  regarded  as  comical.  W^e  will 
suppose  a  case  where  the  proposed  bridge  is  not  to  be  a 
toll-bridge  built  by  a  joint  stock  company  composed  of 
citizens  who  have  investigated,  as  far  as  lay  in  their 
power,  the  possibility  of  the  scheme  and  its  probable 
cost,  but  one  which  is  to  be  built  by  a  county,  through  its 
supervisors,  none  of  whom  have  any  particular  interest  in 
the  affair,  and  perhaps  none  of  whom  would  be  capable  of 
giving  much  time  or  attention  to  it.     ;  '    ':        <-: 

This  suppositive  case  occurred  in  the  county  of  Hard- 
scrabble,  the  citizens  of  which  had  elected  their  board  of 
supervisors  with  the  understanding  that  a  bridge  must  be 
built  over  Coon  Creek  in  order  to  shorten  the  distance 
between  a  distant  part  of  the  county,  and  the  Cross-Tie 
Railroad  station.  The  election  had  been  a  closely  con- 
tested one  as  various  interests  were  to  suffer  by  the  im- 
provement. Several  saloons  would  without  doubt  lose 
a  considerable  part  of  the  lucrative  business  they  had  so 
'  long  enjoyed,  and  some  of  them  saw  ruin  staring  them  in 
the  face.  This  fact  had  for  a  series  of  years  kept  the  enter- 
prise back,  but  now  there  was  a  hope  that  it  could  be 
pushed  forward.  -■'•'  Pursuant  to  a  code  "  the  new  board 
of  supervisors  met,  and    after  a  few  preliminaries  the 
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bridge  question  came  up,  was  discussed  at  some  length, 
and  then  the  meeting  adjourned.  At  each  subsequent 
meeting  this  all-important  question  was  the  chief  order  of 
business,  and  at  one  of  these  meetings  it  was  decided  that 
the  bridge  should  be  let  by  contract  to  the  lowest  bidder. 
Of  course  no  survey  or  plans  had  been  made,  and  in  fact, 
owing  to  local  jealousies,  the  exact  location  for  the 
structure,  whatever  it  was  to  be,  had  not  been  decided 
upon.  An  advertisement  soon  brought  a  swarm  of  seekers 
after  contracts  whose  method  were  not  formulated  by 
ethics  or  mathematics,  but  which  assumed  many  various 
forms.  Some  hoped  to  obtain  the  coveted  prize  by  ap- 
pealing to  the  supposed  cupidity  of  the  supervisors  and 
outside  men  of  influence,  and  their  lumber  yards,  stone 
quarries,  etc.,  were  looked  at  with  a  promising  eye,  as 
places  which  might  be  worked  in  the  interest  of  the  pro- 
posed improvement.  Others  were  more  direct,  thus  emu- 
lating the  short  route  from  point  to  point  which  the 
public  work  was  to  effect,  and  yet  another  appealed  to  the 
taste  for  drink  which  the  rubicund  proboscesof  some  of  the 
moulders  of  public  sentiment  in  Hardscrabble  county 
indicated  as  the  proper  weapon  with  which  to  batter  down 
the  wall  of  their  citadel. 

Occasionally  ten  or  more  of  these  contract-seekers 
would  come  in  conflict,  and  at  such  times  the  effort  to  out- 
do each  other  by  a  display  of  scientific  skill  and  stories 
of  long  experience  and  practice  in  their  art,  would  lead  the 
uninformed  listener  to  infer  that  this  small  improvement 
in  an  interior  town  and  over  a  small  creek  had  attracted 
the  attention  of  the  greatest  constructive  minds  of  the  age. 
Their  theories  were  as  wonderfully  varied  as  their  expe- 
riences had  been,  and  the  awed  supervisors  and  the  lead- 
ing men  were  confused  with  their  own  weakness  and 
ignorance  of  what  to  do.  Leading  questions  were  pro- 
pounded by  them,  generally  to  be  met  by  unsatisfactory 
answers,  and  more  especially  as  to  the  best  site  for  the 
bridge  ;  and  the  interest  of  the  land-owner  who  was  or 
was  not  to  be  benefitted  by  it  formed  a  most  alarming 
fact  in  their  decisions,  each  being  anxious  to  follow 
the  wise  advice  of  Roderigo  to  Dago  :  "  Put  money  in  thy 
purse." 

The  hotels  and  saloons  were  prosperous.  Almost  every 
train  which  arrived  brought  guests  to  them,  who  must 
spend  a  few  dollars  with  them,  and  the  arrearages  of  Boni- 
face with  his  butcher,  baker  and  grocer  were  made  up, 
and  business  was  looking  brisk  in  Hardscrabble  county. 
It  became  a  question  would  it  not  be  well  to  advertise 
further  and  wider,  and  defer  the  letting  indefinitely  in 
order  to  continue  this  influx  of  travel  and  money  to  the 
county  of  Hardscrabble,  but  after  a  time  those  persons 
who  did  not  perceive  that  they  were  directly  benefited  by 
it,  and  were  moreover  jealous  of  the  supposed  great  accu- 
mulation of  wealth  by  those  who  were  the  first  to  receive 
benefit  and  supposed  to  be  the  only  ones  who  were  to 
derive  any  of  the  advantage  of  this  golden  tide,  began  to 
exhibit  a  nervous  discontent,  and,  arraying  themselves  in 
an  opposition  party,  denounced  the  whole  scheme  as  a 
useless  expenditure  of  public  money,  and  a  fraud  upon 
the  taxpayer.  The  improvement  party  then  felt  the  neces- 
sity of  urging  heroic  measures  and  the  outside  pressure 
became  so  powerful  that  the  day  for  opening  bids  was  set 
and  the  award  was  let  to  the  lowest  bidder. 

Now  it  so  happened  that  the  span  of  the  bridge  had 
been   determined    upon,   but  there  was  no  plan  or  map 


to  show  that  the  stream  made  a  sudden  turn  at  the  foot 
of  the  street  where  Slim  Jones,  who  owned  the  adjacent 
property,  had  succeeded  by  some  method  never  firily  ex- 
plained, in  persuading  the  supervisors  to  locate  the  bridge  ; 
and  this  fact  had  not  been  discovered  until  the  contract 
between  the  successful  adventurer  and  the  county  of 
Hardscrabble  had  been  sealed,  signed  and  delivered,  and 
then  it  was  pointed  out  by  a  stranger  who  happened  by  a 
mere  accident  to  come  to  town. 

Great  was  the  consternation  at  the  announcement  of 
this  long-existing  but  recently  discovered  fact,  and  greater 
still  the  unanimity  of  judgment  on  all  sides  that  if  a  bridge 
of  that  given  span  were  set  on  the  line  of  the  street, 
the  first  flood  would  be  disastrous  of  consequences  to  the 
bridge  as  well  as  private  property.  The  people  of  Hard- 
scrabble therefore  remonstrated  against  an  absurdity 
which  had  now  become  so  apparent  to  all.  Ajiother  fact 
developed  itself  soon  to  the  citizens  of  Hardscrabble 
county  and  its  supervisors,  and  that  was  that  in  order  to 
obtain  any  modification  of  the  contract  between  the 
county  and  the  bridge-man,  great  concessions  would 
have  to  be  made  by  the  county,  that  is  to  say,  the  bridge 
man  had  a  good  hold  on  the  county.  In  other  words  he 
had  a  good  hold  of  the  handle-end  of  the  whip  while  the 
county  did  not  even  have  any  hold  of  the  little,  or  lash 
end  of  the  instrument  of  torture.  Soon  after  this  the 
stranger  who  had  appeared  in  town  after  the  excavation 
for  the  abutments  had  been  made  and  the  foundation  had 
been  started,  and  who  had  so  disinterestedly  given  it  as 
his  opinion  that  the  abutment  of  the  bridge  was  a  bad 
one,  made  his  appearance  again,  and  this  time  he  seemed 
to  fraternize  with  Slim  Jones,  who  owned  the  adjacent 
property,  and  with  the  bridge  man,  who  also  came  at  the 
request  of  the  supervisors  who  were  anxious  to  know  how 
they  could  best  and  easiest  extricate  themselves  from  a 
blunder  by  modifying  the  terms  of  the  contract,  as  these 
three  persons  were  seen  together  in  a  most  agreeable  state 
of  mind  and  apparently  in  full  accord  with  each  other. 

The  bridge  man  upon  being  interviewed,  issued  his 
ultimatum  which  was  that  he  would  permit  of  no  change 
in  his  contract,  which  he  was  ready  to  fulfill,  without  full 
damages  for  the  amount  of  work  that  had  already^ pro- 
gressed, and  a  large  extra  for  any  change  or  addition,  as 
he  was  ready  to  put  the  bridge  upon  the  wall  erected  to 
receive  it.  ■■    :  ;• . ;    .       ';  .  ■'  -  ••  -  ,   .1.     ' 

The  writer  has  forgotten  the  exact  price  claimed,  but 
the  cost  to  the  county  of  Hardscrabble,  was  some  three 
times  what  the  improvement  shcHild  have  cost.  This  was 
not  the  worst  of  it.  for  the  almost  unanimous  verdict  of 
the  persons  who  had  sought  super-structure  contracts 
was  that  the  building  of  piers  and  abutments  was  a  very 
simple  and  easy  matter.  The  supervisors  had  been  lulled 
into  a  sense  of  ease  and  security  as  to  that  part  of  the 
work  as  one  about  which  they  need  give  themselves  little 
trouble,  and  as  the  super-structure  contract  had  cost  them 
a  larger  proportion  of  the  sum  of  money  which  had  been 
appropriated  than  they  had  expected  it  would,  they  all 
saw  the  necessity  of  reducing  the  cost  of  the  masonry  to 
a  minimum.  Therefore  this  part  of  the  work  was  let  to  a 
local  mason  whose  business  had  previously  been  confined 
to  the  building  of  stone  walls  in  the  village  and  in  the  sur- 
rounding country.  ^  Now  unfortunately  forthe  county  and 
this  stone  mason, who  was  really  more  anxious  to  do  a  good 
job  than  his  experience  justified  himself  or  any  one  else 
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in  hoping  that  he  could  do  for  the  price  at  which  he  had 
a>'reed  to  do  it,  there  occurred  a  freshet  of  unprecedented 
dimensions  soon  after  his  work  was  up  and  the  bridge 
man  had  rested  his  frail  super-structure  upon  it,  and  the 
stream  having  been  narrowed  very  much  by  the  pier  and 
abutments,  which,  notwithstanding  the  improved  direction 
which  had  been  given  to  them  after  the  advice  of  the  dis- 
interested stranger,  were  insufficient  for  the  easy  passage 
of  the  water,  and  a  large  part  of  it  found  a  convenient  chan- 
nel over  the  road  approaches  to  the  bridge,  and  through 
<rardens  and  back-door  yards,  tearing  out  the  crops,  and 
disturbing  setting  hens  and  in  several  instances  floating 
away  with  their  privacies,  and  before  the  rush  of  water  was 
through  with,  one  of  the  abutments  toppled  over  and  the 
new  iron  bridge  fell  with  a  crash,  and  was  a  mass  of  bent 
iron  beams,  and  rods,  which  appealed  to  the  sympathy  of 
the  junk-dealer.  And  now  the  county  was  minus  a  bridge 
even  at  its  great  cost,  and  had  an  awkward  obstruction  to 
remove,  besides  several  ugly  claims  for  damages  to  private 
property,  the  largest  of  which  came  from  Slim  Jones,  the 
most  active  person  in  promoting  the  scheme,  and  locating 
the  work. 

This  catastrophe  lell  like  a  thunder-clap  upon  the  poor 
county  of  Hardscrabble,  and  it  was  several  years  before 
it  could  recover  from  the  shock.  But  the  people  of 
the  county  during  that  dark  period  gathered  themselves 
together,  especially  during  the  long  winter  evenings,  in 
the  stores  and  bar-rooms,  and  discussed  the  catastrophe 
and  the  various  mishaps,  errors  and  steps  which  had  led 
to  it.  They  canvassed  the  capacity,  and  the  character  of 
the  supervisors,  and  of  the  moving  spirits  which  had  in- 
lluenced  their  action,  and  more  especially  that  of  Slim 
Jones,  who  began  to  be  looked  upon  by  all  with  suspicion 
and  distrust,  and  by  the  most  outspoken,  was  boldly  de- 
nounced as  a  fraud,  a  cheat  and  a  rascal. 

It  was  also  ascertained  that  the  bridge  man  was  a 
shrewd  teamster,  who  had  been  employed  by  one  of  the 
contractors  who  had  graded  a  section  of  the  Cross-Tie 
Railroad,  and  who  had  been  attracted  thither  by  the  ad- 
vertisement and  the  hope  of  a  better  position  in  life,  and 
that  after  obtaining  the  award,  had  purchased  a  bridge  of 
the  Jack-of-Clubs  Iron  Bridge  Company,  which  has  the 
worst  reputation  of  any  pot-metal  concern  in  the  country  ; 
and  that  the  disinterested  stranger,  was,  to  use  a  term  much 
used  in  Hardscrabble  county,  "  in  cahoots  with  him," 
and  also  with  Mr.  Slim  Jones.  The  latter  person  it  was 
susp)ected  had  furnished  most  if  not  all  of  the  money  with 
which  to  set  the  bridge  man  upon  his  legs. 

The  most  enlightened  among  the  inhabitants  of  the 
county  finally  assembled  together  to  discuss  the  direct 
and  indirect  losses  to  the  county  in  money  and  business. 
The  simple  methods  of  arithmetic  were  quite;  adequate 
for  the  first,  but  for  the  last  the  skill  of  a  political  econ- 
omist was  required.  The  chief  products  of  Hardscrabble 
county  were  flag  stones,  hoop-poles  and  tan-bark,  and 
without  the  bridge  it  was  impossible  to  reach  the  most 
available  station  of  the  Cross-Tie  Railroad  with  these 
heavy  products  except  at  the  lowest  stages  of  water,  when 
Coon  Creek  could  be  forded  ;  and  consequently  large 
piles  of  these  commodities  had  accumulated  on  the  bank 
of  the  stream  awaiting  favorable  times  for  re-loa(^ing  and 
crossing  the  ford  with  them  to  reach  the  station  ;  and 
sometimes  the  commodities  were  delivered  at  the  station 
at  a  time  when  there  was  a  rush  of  other  business  so  that 


they  could  not  be  shipped  at  the  most  advantageous 
rates.  This  brought  the  inhabitants  of  Hardscrabble 
county  generally  into  bitter  hostility  with  the  Cross-Tie 
Railroad  Company,  but  in  the  end  it  had  the  effect  of  di- 
recting the  attention  of  the  officers  of  the  road  to  the  ■ 
trouble,  with  a  view  of  assisting  the  county  of  Hard- 
scrabble, and  making  itself  sustaining  and  less  dependent 
upon  the  heavy  assessment  placed  up)on  it  for  the  poor, 
privilege  of  crossing  it  and  reaching  the  more  productive 
regions  beyond.  They  therefore  instructed  one  of  its  most 
prudent  engineers  to  domicile  himself  at  the  leading  hotel 
in  the  village  and  educate  the  most  intelligent  and  influ- 
ential of  its  residents  when  opportunity  occurred  as  to 
the  proper  thing  to  be  done.  In  due  course  of  time  an 
arrangement  was  made  between  the  county  of  Hard- 
scrabble, and  the  Cross-Tie  Railroad  Company,  by  which 
a  part  of  the  taxes  of  the  latter  were  to  be  remitted  for  a 
period  of  years,  in  consideration  of  ^he  construction  and 
maintenance  of  the  bridge  by  the  county,  the  Cross- 
Tie  Railroad  Company  to  furnish  free  transportation  for 
all  of  the  material  required  in  its  construction,  and  to  con- 
tribute one-third  of  the  amount  the  bridge  would  cost, 
and  by  this  time  the  greater  enlightenment  of  the  super- 
visors had  suggested  that  a  competent  engineer  should 
be  employed  to  make  a  thoroi^h  survey  of  Coon  Creek 
and  furnish  plans  for  a  bridge. 

Mr.  Tripod  Boots  was  duly  elected  by  the  supervisors, 
by  the  advice  of  the  president  of  the  Cross-Tie  Railroad 
Company,  and  his  appearance  in  town  created  quite  a 
sensation.  His  first  business  was  to  inquire  of  the  oldest 
settlers  in  regard  to  the  highest  water  which  they  had  seen, 
and  to  seek  for  water-marks  by  which  to  coroborate  their 
statements.  Then  there  were  a  few  days  spent  in  surveying 
and  mapping  Coon  Creek  for  some  distance  above  and 
below  the  bridge  site.  Some  days  after  this  he  exhibited 
a  plan  for  construction  and  location  of  the  piers  and  abut- 
ments which  were  set  so  far  apart  as  to  admit  the  largest 
volumes  of  water  which  were  ever  likely  to  occur  to  pass 
freely  between  them.  <     .    -^  • 

In  due  time  a  good  and  substantial  bridge  was  erected 
upon  this  masonry  by  the  Tubal  Cain  Iron  and  Steel 
Bridge  Company,  and  the,  county  of  Hard.scrabble  is 
now  and  has  been  for  some  years  deserving  of  a  better 
name  than  it  has  enjoyed.  Other  industries  have  de- 
veloped, everybody  has  something  to  do,  taxes  are 
lighter  and  those  of  the  Cross-Tie  Railroad  are  less  than 
half  of  what  they  were  when  the  road  was  first  opened 
and  when  it  was  the  least  able  to  pay  them. 

The  county  supervisors  were  so  well  pleased  with  the 
bridge  and  themselves  that  upon  its  completion  they 
voted  a  considerable  sum  out  of  the  treasury  to  have  a 
cast-iron  tablet  made,  including  all  of  their  own  names  in 
full,  and  that  of  the  engineer,  Mr.  Trif>od  Boots,  ujjon  it  in 
bas-relief  letters,  and  they  had  it  rivited  fast  to  the  iron 
frame  of  the  bridge. 

This  suppositive  case  is  not  so  very  supjKDsitive  as  the 
reader  might  suppose;  but  is  a  tolerably  fair  sample  of 
what  has  been  and  is  now  being  the  parallel  and  hard  ex- 
perience of  many  a  much-needed  public  utility  in  some  of 
the  highways  and  by-ways — even  in  regions  not  very  re- 
mote from  the  supposed  centres  of  civilization — and  in  the 
hope  of  shedding  a  little  light  on  the  methods  now  in 
vogue  of  constructing  public  improvements,  I  have  given 
it  without  comment  to  the  readers  of  the  Journal.       z^;  ■. 
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the  production  and  consumption  of 

■'■••.'•;'-;.'.:•::■"•■':'"•-■  rails.    • 


The  iron  trade  is  aptly  termed  the  barometer  of  the 
general  prosperity  of  the  country,  and  during  the  past 
year  business  men  of  all  classes  have  been  eager  for  any 
news  pointing  to  a  revival  of  this  important  industr>\  It 
may  be  stated  with  as  much  show  of  justice  that  one  of 
the  best  indicators  of  the  condition  of  the  iron  trade  itself 
is  the  status  of  the  steel-rail  industry.  Such  a  statement 
may  be  justified  by  {xjinting  out  that  the  railroads,  the 
best  customers  of  the  iron  and  steel-mills,  are  forced 
before  anything  else  to  anticipate  their  requirements  of 
rails,  which  cannot  be  classed  as  a  staple  article,  and  must, 
therefore,  be  ordered  months  in  advance.  It  is  undoubted- 
ly true,  on  the  other  hand,  that  our  Bessemer  steel  in- 
dustry is  suffering  from  evils  which  do  not  to  that  extent 
affect  other  branches  of  the  iron  trade.  The  latter  are 
not  so  abjectly  dependent  upon  the  railroads.  They  have 
many  other  consumers  to  fall  back  upon,  some  of  whom 
may  and  do  flourish  at  times  when  existing  railroads  are 
poor  4nd  new  enterprises  are  not  thought  of.  Still  the 
fact  remains  that  every  single  department  of  iron-making 
keenly  feels  the  want  of  orders  from  that  quarter,  the  in- 
fluence of  the  fluctuations  of  which  may,  however,  be  best 
traced  in  dealing  with  rails.  .    -  • 

The  demand  for  rails  comes  from  two  sources — for  new 
construction  and  for  renewals.  A  very  fair  approxima- 
tion to  the  former  may  be  estimated  from  the  careful 
compilations  of  new  mileage  added  annually  to  the  net- 
work of  railoads  in  the  country.  There  are,  however, 
some  difficulties  to  contend  with  which  render  accurate 
statements  of  consumption  for  this  purpose  impossible. 
The  quantity  of  rails  required  per  mile  of  track  varies 
within  very  wide  limits.  It  is  only  61.5  short  tons  for 
narrow  gage  and  as  high  as  99  tons  for  standard  roads. 
Besides  this,  the  weight  of  the  rails  used  is  much  greater 
to-day  than  it  was  ten  years  ago.  It  may  be  assumed  that 
in  1867  the  average  was  90  tons  per  mile,  gradually  in- 
creasing until  it  is  now  95  tons  per  mile.  Another  point 
to  be  considered  is  the  mileage  of  the  second  track,  sid- 
ings, etc.  It,  too,  has  steadily  increased.  From  present 
statistics  it  would  appear  that  the  accessory  tracks  add  as 
much  as  23  per  cent,  to  the  length  of  the  road  in  the 
United  States,  and  therefore  at  least  20  per  cent,  may  be 
added  to  the  number  of  miles  of  new  road  built  every 
year  to  get  at  the  actual  mileage  of  track  laid.  Thus  a 
series  of  figures  are  obtained  on  the  basis  of  the  number 
of  miles  of  railroad  constructed  annually,  from  which  a 
fair  estimate  of  the  quantity  of  rails  used  for  this  purpose 
may  be  deduced.  On  the  other  hand,  we  know  from  the 
statistics  of  production  of  iron  and  steel  rails,  carefully 
collected  annually  by  the  Iron  and  Steel  Association,  and 
from  the  imports  ot  rails,  how  large  the  apparent  con- 
sumption was  every  year.  This,  of  course,  neglects 
the  stocks  in  makers',  consumers'  and  importers' 
hands,  which,  however,  in  the  case  of  rails  are  a  less 
important  matter  than  in  the  majority  of  other  com- 
modities. The  difference  between  this  apparent  total 
consumption  and  the  quantities  used  for  new  mileage 
would  fairly  represent  the  consumption  for  renewals. 
The  following  table  has  been  computed  in  the  manner 
indicatad : 


/i'''  1  '•  •Increase  of 
Mileage. 

1867 2,449 

1868 2,979 


4.6»S 

6,070 

7.379 

.........  5,878 

4.'"7 

2,'05 

i,7'2 

2,712 

1877 2,281 


1869. 
1870. 
1871. 
1872. 
1873. 
1874. 

«875. 
1876. 


1878. 
1879. 
1880. 
1881. 
1882. 

1883- 
188*. 


1,687 
4.72" 
7. '74 
9.789 
",591 
'',755 
3,800 


Total 
Consumption. 

fe7,'57 

-       756,795 

;      (jo6,749 

»,oi9.>53 

-     «,34',434       . 

J, 530,850 

I,  "48,849 
837,724 
810,770 
879,916 

';    764.744 
88^,695 

>. •57.420 

'.752,526 

■  2,230.421 

...   1,912,921 

.,  ».. 399,67' 
1 ,  1 20,000 


Now  Roads. 

279,200 

339,f>oo 

■    504.OO" 

663,000 

814,800 

648,900 

453,400 

2.34.90C 

191,000 

302,600 

*    257,300 

.     303,000 

•.    532.500 

817,800 

1,1 16,000 

1,321,000  ' 

770,100 

434,200 


Renewals. 

347,05: 
4'7,"*^ 
402,74M 

.      356.153 

526,6^ 
881.95,, 

695.44U 
602,824 
619,77., 
577.3»6 
507.444 
579,695 
624,920 
934.726 
1,114,421 

59>,92« 
629,571 
685,800 


It  will  be  noted  that  in  a  general  way  the  quantities  for 
renewals  fluctuate  far  less  violently  than  do  the  amounts 
used  for  the  construction  of  new  roads.  The  figures  for 
the  latter  lap  over,  of  course,  from  year  to  year — that  is  to 
say,  a  considerable  proportion  of  the  rails  produced  in 
one  year  are  in  reality  for  consumption  in  the  next,  and 
the  variations  from  year  to  year,  therefore,  appear  more 
violent  than  they  probably  are.  This  partly  explains  such 
apparent  anomalies  as  are  exhibited  by  the  fact  that,  al- 
though the  mileage  of  new  roads  built  in  1882  was  much 
larger  than  it  was  in  1881,  the  consumption  "of  rails  shows 
a  heavy  decline.  Of  course,  being  deducted  from  the 
tonnage  for  new  road-bed,  the  requirements  for  renewals 
are  in  a  similar  manner  less  subject  to  sudden  variations 
than  indicated  in  the  table.  With  such  variations  grow- 
ing out  of  the  necessary  intervals  of  time  between  the 
manufacture  and  the  laying  down  in  the  tracks,  the  table 
given  illustrates  some  important  general  truths.  It  shows 
that  our  rail-mills  can  depend  upon  a  certain  quantity  of 
work  annually,  say,  at  least,  600,000  tons  for  renewals. 
It  is  well  known,  and  this  fact  is  brought  out  clearly  in 
our  estimates,  that  the  requirements  for  this  purpose  may 
be  withheld  for  years,  and  then  may  come  with  a  rush 
which  stimulates  booms.  This  accumulated  demand,  it 
may  be  noted,  is  the  first  to  make  its  appearance.  This  is 
only  natural.  One  or  two  years  of  prosperity  to  the  rail- 
roads induces  its  officers  to  make  repairs  long  deferred  ; 
then,  flush  times  continuing,  comes  the  craze  for  feeders 
and  branch  lines,  followed  by  the  wild  scramble  into  new 
enterprises  by  the  general  public.  The  period  of  1880  to 
1882  witnessed  a  movement  of  this  kind,  which  was  prob- 
ably exaggerated  by  quite  a^^fespread  replacement  of 
old,  worn-out  iron  track  by  scBlr  The  drop  in  the  quan- 
tity to  the  normal  needs,  or  probably  less  than  normal 
needs,  in  1882,  shows  how  that  movement  had  spent  its 
force  while  the  other  was  still  working  toward  its  climax. 

It  would  be  idle  to  deny  that  the  wants  of  the  railroads 
for  the  replacement  of  worn-out  rails  are  likely  to  fall  off 
rather  than  increase,  in  spite  of  the  greater  mileage  in 
use.  All  our  roads  of  any  importance  are  now  equipped 
with  steel  rails,  which,  even  under  a  heavier  traffic,  hea- 
vier cars  and  heavier  engines,  are  likely  to  last  longer  than 
the  old  iron  rail  under  a  lighter  duty.  Unfortunately,  we 
do  not  possess  any  very  reliable  statistics  concerning  the 
percentage  of  track  still  laid  with  iron,  and  even  if  we 
did,  the  bare  figures  would  not  permit  of  any  valuable 
deductions  without  data  to  judge  of  the  traffic  which  roads 
so  equipped  are  called  upon  to  bear. 
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Taking  everything  into  consideration,  it  may  be  as- 
serted, on  the  basis  of  the  estimates  submitted,  that  be- 
tween 600,000  and  700,000  tons  of  rails  will  be  called  for 
annually  for  renewals,  while  the  amounts  wanted  for  new 
roads  will  vary  in  direct  proportion  to  the  mileage  under 
construction.  If  we  continue  to  build  at  the  rate  of  4,000 
miles  per  annum,  which  is  not  probable  under  existing 
circumstances,  the  orders  from  this  source  will  be  less 
important  than  those  for  the  purpose  already  referred  to. 
This  means  a  prevalence  of  inquiries  for  small  lots  of 
rails,  which  have  been,  and  promise  to  remain,  a  leading 
feature  of  the  markets.  The  outlook,  statistically,  is  cer- 
tainly not  one  of  great  encouragement  to  our  rail-mills. 
With  full  possession  of  the  field,  unhampered  by  foreign 
rivals,  their  cajj^acity  is  in  excess  of  any  early  prospective 
demand,  and,  other  things  being  equal,  works  of  smaller 
capacity,  which  can  be  kept  running  regularly,  appear  to 
have  the  advantage  over  their  larger  competitors. — Iron 
Aire. 


« 


THE 


ENGAGEMENT    AND    MANAGEMENT    OF 
RAILWAY   EMPLOYES.    . 


Good  men,  who  have  become  acquainted  with  their 
duties  and  who  perform  them  with  faithfulness,  are  the 
most  important  of  all  the  appointments  of  a  railroad.  It 
is  a  long  process  to  educate  a  fresh  man  to  a  ne^yijace  or 
to  a  new  business ;  all  the  expetience  which  th^Wd  hand 
has  acquired  is  of  value  to  his  employer  so  long  as  he 
continues  to  do  well  or  to  intend  to  do  well,  although  too 
long  continuance  in  one  round  of  duties  is  apt  to  make  a 
L'ood  man  dull,  and  it  is  therefore  advisable  to  make 
*  some  change  occasionally  for  all  employes,  promoting 
them  if  an  opportunity  presents,  which  will  encourage 
not  only  them,  but  their  associates,  who  then  see  that 
patient  merit  attains  reward,  even  though  slowly.  Fre- 
quently, with  a  little  trouble,  a  vacancy  may  be  availed  of 
to  move  several  persons  up  one  round  of  the  ladder  each, 
and  conscientious  managers  find  much  pleasure  in  the 
larger  number  who  can  thus  be  made  happy,  at  the  same 
time  that  the  service  is  benefited  and  strengthened.  It 
is  easier  for  indifferent  managers  to  fill  a  place  with  the 
fewest  number  of  changes. 

The  great  advantage  to  the  company  of  experienced 
men  makes  it  a  difficult  matter,  sometimes,  to  decide 
upon  the  most  judicious  course  when  a  disaster  caused 
by  the  neglect  or  oversight  of  an  employe  calls  for  a 
judgment  upon  him.  The  disiiplinarian  would  dismiss 
him  from  principle,  believing  that  he  had  thereby  taught 
a  lesson  to  the  remainder  of  the  force  ;  but  it  is  doubtful 
whether  the  fear  of  dismissal  has  any  effect  upon  the 
larger  number  of  employes.  Let  the  manager  consider 
how  it  is  with  himself  or  with  the  other  officers  of  the 
road  ;  do  they  perform  their  duties  because  of  fear,  or  be- 
cause they  have  undertaken  them  and  feel  a  manly  pride 
in  seeing  them  well  done.''  There  are  sneaks,  of  course, 
among  railroad  employes  as  among  officers,  yet  they  are 
rare  ;  the  great  majority  are  meaning  to  do  their  duty  as 
they  understand  it. 

The  case  of  an  erring  employe  should  be  tried  upon  its 
merits,  with  regard  to  the  previous  record  of  the  employe, 
considered  with  reference  to  the  interests  of  the  com- 
pany, and  generally  without  regard  to  the  other  employes. 
Has  this  always  been  a  careful,  dutiful   man  }    Did  his 


fault  arise  from  ignorance,  forgetfuluess,  indifference  or 
laziness.'  If  from  ignorance  or  misjudgment,  did  he  use 
the  best  wits  he  had  and  do  as  well  as  he  knew  how  ?  If 
so,  he  does  not  deserve  great  condemnation,  even  though 
he  may  have  caused  great  damage.  If  from  forgetfulness, 
not  habitual,  but  instantaneous,  as  has  often  happened  to 
switchmen  and  conductors,  dismissal  is  no  remedy  ;  the 
remedy  has  been  applied  by  the  accident ;  he  will  be  a 
safer  man  ever  after.  If  the  fault  was  from  indifference 
or  laziness,  it  is  sure  proof  of  a  worthless  character — that 
is,  worthless  for  railroad  purposes.  Good  conductors  and 
excellent  enginemen  have  forgotten  for  a  dangerous  in- 
terval their  telegraph  orders,  and  caused  disasters  ;  when 
pardoned  because  of  their  long  and  perfect  records,  they 
proved  safe  men  and  the  most  devoted  servants  of  the 
company  for  years  after.  It  was  not  found  that  this  leni- 
ency had  a  bad  effect  upon  discipline  as  related  to  the 
other  employes ;  on  the  contrary,  these  perceived  the 
value  which  a  good  record  raieht  have  for  a  man  who  fell 
into  troubled'  -         •   ''    -   '  -\--'^:y'-'-'y-:^  ■''.i-  -■^:  ■■'■'■■-' '-^'^  '■■..    ' 

All  men  must  have  some  education  in  railway  opera- 
tions before  they  will  become  experts,  and  in  requiring, 
this  they  will  make  some  mistakes  likely  to  cause  acci- 
dents and  trouble ;  it  would  be  a  grave  error  on  the  part 
of  the  manager  to  discharge  men  who  have  had  this  edu- 
cation at  his  expense,  to  take  on  fresh  men  to  be  educated 
in  the  same  way.  We  can  imagine  something  of  the  state 
of  a  road  upon  which  all  the  men  should  be  new  to  railway 
business,  or,  even  if  experienced  men,  new  to  the  road. 
By  the  frequent  discharge  of  employes,  for  trivial  mis- 
takes, some  roads  maintain  a  permanent  approximation 
to  this  condition  :  their  accidents  are  not  thereby  di- 
minished in  number.  |       ;-•..•: 

The  standard  of  character  among  employes  may  always 
be  raised  by  slow  degrees,  but  surely,  if  proper  care  is 
exercised  in  the  hiring  of  new  men.  Generally  something 
can  be  learned  about  the  cliaracter  of  ever>'  applicant ;  a 
wandering  man  without  a  certificate  from  his  last  place 
is  not  a  desirable  acquisition  ,  and  even  a  certificate  re- 
quires to  be  scanned  closely.  If  a  man  is  employed  upon 
a  certificate  from  another  road  it  is  a  safe  precaution  to 
write  to  the  officers  of  that  road  for  private  assurances  ; 
for,  in  the  first  place,  many  ofiicers  give  unwarranted  cer- 
tificates, which  they  will  not  support  in  private  corre- 
spondence ;  in  the  second  place,  there  are  men  who  make 
a  business  of  furnishing  certificates  of  character  and  re- 
commendations-for  passes  to  any  one  who  will  pay  for 
them,  frequently  stealing  the  genuine  letter-heads  and 
forging  the  office  dating-stamp.  The  sons  of  industrious 
farmers  in  the  vicinity  of  the  road  arc  usually  glad  to  get 
employment,  and  are  a  healthy  stock  to  recruit  from,  if 
judiciously  selected. 

Brakemen  and  firemen  are  two  classes  of  men  who  re- 
quire to  be  chosen  with  peculiar  care,  as  it  is  from  them 
that  the  conductors  and  enginemen  are  to  be  developed  ; 
and  since  they  are  really  apprentices,  with  the  largest  pay 
that  any  apprentices  receive  in  any  trade,  it  is  not  worth 
while  to  throw  away  the  valuable  instruction  they  are  to 
receive  upon  inferior  characters.  Upon  brakemen  a 
great  responsibility  is  necessarily  placed  from  the  first. 
A  reliance  upon  them  for  faithful  performance  of  their 
duties  without  goodevidenceof  their  responsibility  would 
invite  disaster.  Firemen  should  be  of  a  mechanical  turn 
of  mind,  and  ambitious  to  become  enginemen  ;  there  are 
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ptenty  of  young  men  with  these  qualifications,  and  it  is  a 
waste  to  employ  any  others  ;  they  make  the  better  fire- 
men, of  course,  from  their  hope  of  advancement. 

In  filling  vacancies,  the  best  general  policy  is  to  pro- 
mote deserving  employes  whenever  there  are  such  who 
are  competent  for  the  positions,  and  to  fill  up  the  ranks 
of  apprentices  in  shops,  stations  and  offices,  as  well  as 
other  minor  appointments,  from  the  families  of  old  em- 
ployes, so  far  as  possible.  The  children  of  employes  are 
in  a  sort  of  apprenticeship  from  their  birth  ;  they  have 
opportunities  for  learning  many  details  which  others  can 
only  acquire  after  a  considerable  period  of  service ;  they 
are  already  attached  to  the  road  and  its  managers,  if  the 
management  has  been  just,  and  this  attachment  may  be 
of  great  value  to  the  company ;  it  is  an  inducement  to 
continuous  and  faithful  service  if  the  employes  under- 
stand that  these  chances  for  a  start  in  life  are  reserved 
for  their  children. 

It  does  not  admit  of  doubt  that  good  service  may  be 
more  promoted  by  rewards  than  by  punishments ;  yet 
fines  imposed  for  carelessness  are  a  legitimate  and  effec- 
tual penalty,  if  due  care  is  taken  not  to  impose  them  un- 
justly, and  the  men  will  recognize  the  fairness  of  paying 
them,  if  within  their  means,  when  by  carelessness  they 
have  caused  damage.  Rewards,  however,  are  more  stim- 
ulating; premiums  for  savings  on  engines,  for  superiority 
in  maintenance  of  track,  and  promotions  of  the  most  de- 
serving, without  favortism,  encourage  a  generous  strife  for 
excellence.  Heroic  actions,  or  one  of  uncommon  merit, 
should  be  acknowledged  by  a  letter  to  the  deserving  em- 
ploye, and  it  is  all  the  better  if  accompanied  by  a  small 
present  in  money.  Such  tokens  of  approval  have  been 
dear  to  men  always ;  the  railway  employe  like  to  show 
them,  as  a  soldier  does  his  medals. 

Discipline  is  only  maintained  by  careful  attention  to 
small  details.  The  experience  of  armies  shows  that  men 
do  not  fail  in  the  important  things  until  they  have  be- 
come negligent  as  to  the  less  considerable.  A  superin- 
tendent, supervisor  or  foreman  must  therefore  be  con- 
tinually looking  for  the  small  defects  if  he  hopes  to  avoid 
the  larger ;  nothing  which  is  not  exactly  right  should 
pass  without  remark  ;  nor,  if  not  immediately  corrected, 
without  a  louder  remark.  It  is  probably  not  necessary  to 
say  that  if  the  supKjrior  officer  keeps  his  temper,  under 
whatever  provocation,  his  determiuation  to  require  per- 
fect obedience  will  be  more  manifest  and  more  felt  than 
if  he  falls  into  a  passion  ;  at  the  same  time  he  will  be 
more  comfortable  himself. 

The  condition  of  enginemen  and  firemen,  of  conduc- 
tors and  brakemen,  is  apt  to  be  forlorn  when  they  are 
away  from  home ;  some  provision  should  be  made  for 
them  to  sleep  and  eat  in  comfort ;  and  a  sitting  room 
where  they  can  pass  the  dreary  hours  of  waiting,  amused 
.  with  games  or  the  newspaper,  is  necessary,  if  it  is  not  pre- 
ferred that  they  shall  haunt  the  taverns.  These  arrange- 
ments can  be  made  self-supporting,  but  the  company 
must  take  the  initiative  and  furnish  a  suitable  building, 
which  may  be  let  to  a  landlord  who  will  keep  it  upon 
terms  dictated  by  the  company,  if  that  is  thought  best. 
Employes  associations  for  any  purposes,  as  for  club- 
rooms,  hospitals,  insurance,  lack  the  most  important  con- 
dition of  success,  which  is  a  promise  of  permanence. 
Any  employe,  or  a  considerable  number  of  them,  may 
leave  the  road  at  any  time,  and  the  society  may  fail  sud- 


denly from  want  of  support,  or  the  employe  may  cease  to 
benefit  by  his  contribution  because  of  his  own  removal ; 
it  is,  therefore,  important  that  the  railway  company  should 
be  a  subscriber  to,  or  guarantor  of,  such  associations  as 
it  would  wish  to  encourage.  So  far  as  experience  goes,  it 
appears  that  the  men  are  less  interested  in  libraries  and 
reading-rooms  than  in  reasonable  bodily  comfort  while 
living,  and  in  benefits  to  their  families  in  case  of  death  or 
injury,  and  a  judicious  manager  can  secure  the  hearty 
co-operation  of  the  employes  in  any  well-conceived  under- 
taking which  has  these  ends  in   view. — Railroad  Gazette. 


A  SUBSTITUTE  FOR  POOLS. 


Railway  managers  would  very  much  like  to  discover 
a  substitute  for  pools,  some  plan  that  would  possess 
superior  advantages  and  yet  be  free  from  the  acknowl- 
edged defects  of  the  present  system.  But  heretofore 
the  only  feasible  method  of  dividing  the  traffic  and  thereby 
maintaining  rates  has  been  by  means  of  pools. 

Of  late,  in  view  of  the  pool  entanglements  and  troubles, 
the  suggestion  has  been  made  that  the  English  system  of 
a  clearing-house  for  freight  and  passenger  revenues  be 
adopted.  This  plan  is  on  the  basis  of  dividing  the  traffic 
itself.  -     • 

At  the  outset  let  it  be^stated  that  either  system  is  open 
to  the  same  legal  objection  of  being  a  contract  in  restraint 
of  trade  and  therefore  unfavorably  regarded  by  the  courts. 
We  apprehend,  however,  that,  if  it  could  be  sufficiently 
shown  that  pooling  or  clearing  agreements  were  necessi- 
sities  and  essential  for  the  safety  of  competing  railway 
lines,  the  courts  of  last  resort  would  reverse  their  innuen- 
does and  obiter  dicta  as  to  their  illegality.  Judge  Cooley, 
who  is  a  splendid  authority,  inclines  to  the  view  that,  if 
tried  by  the  test  of  ancient  precedent  and  decision,  these 
pooling  contracts  would  be  rejected  ;  still  we  believe  that 
if  the  case  were  to  be  well  argued  there  would  be  a  dis- 
inclination to  weigh  the  living  facts  of  the  present  in  the 
decayed  and  musty  scales  of  the  past. 

Tonnage  pools  have  serious  disadvantages  from  which 
the  clearing-house  system  would  probably  be  free.  It 
may  here  be  said  that  this  latter  plan  is  much  like  that 
used  by  banks,  which  send  the  checks  received  by  them 
during  the  day  to  a  place  of  exchange,  the  authorities  of 
which  adjust  the  amounts  and,  giving  to  each  the  drafts 
that  are  drawn  on  it,  pay  or  receive  the  balances.  Now, 
if  three,  or  four,  or  ten  railways  were  members  of  a 
clearing-house,  similar  in  general  characteristics  to  that 
formed  by  banks,  each  would  send  in  every  day  the  way- 
bills issued  by  it  and  this  central  authority  would  check 
up  the  charges  called  for  by  these  way-bills  and  at  stated 
times  divides  it  in  agreed  proportion,  and  the  railways 
reporting  more  than  their  proper  share  would  pay  the 
excess  to  the  clearing-house,  which  money  would  be 
paid  over  to    the   roads  carrying  less   than  their  share. 

It  will  be  seen  that  such  a  scheme  makes  no  allowance 
for  freight  charges  not  collected,  nor  for  rebates  or  re- 
ductions given  to  shippers.  In  this  last  respect  is  one  of 
the  principal  advantages  of  the  new  system,  for  what 
road  would  be  willing  to  make  deductions  for  which  it 
should  receive  no  credit.''  If  the  motive  for  a  deed 
be  taken  away  it  will  not  be  done.  So  with  this  cutting 
of  rates,  which  pools  have  not  heretofore   been  able  to 
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end,  if  no  advantage  is  to  be  gained  by  making  conces- 
sions the  tariff  is  likely  to  be  strictly  maintained. 

Pools  in  many  instances  are  nothing  more  or  less  than 
bribes  to  small  roads  to  maintain  rates.  If  the  clearing 
system  were  to  be  adopted  a  better  check  could  be  had 
upon  these  unruly  beneficiaries.    ^>■  ■■•"■ 

The  difficulty  after  all  arises  from  the  lack  of  intelligent 
cooperation  among  railways.  Instead  of  perfect  confidence 
there  is  often,  and  justly  too,  mutual  distrust  and  sus- 
picion. The  history  of  pools  is  a  record  of  agreements 
ruthlessly  violated,  of  contracts  disregarded,  of  subter- 
fuges and  of  an  underhand  writhing  out  of  burdens 
willingly  assumed.  This  may  be  a  severe  arraignment, 
hut  all  who  know  anything  at  all  of  the  operations  of 
railways  are  aware  of  its  truth.  There  was  often  some 
.excuse  for  actions  that  were  open  to  condemnation,  but 
there  is  no  longer  any  reason  why  a  reform  should  not  be 
inaugurated. 

If  pooling  agreements  or  clearing  contracts  could  be 
honorably  observed,  doubtless  either  would  answer  the 
purpose  sufficiently  well;  but  always  there  is  some  road 
that  believes  it  can  do  better  as  a  free-lance  and  so  virtu- 
ally becomes  a  railway  Ishmaelite — its  hand  is  against 
every  one  and  the  hand  of  every  one  is  against  it.  With 
^difficulty  such  as  this  it  is  hard  to  deal.  Even  the  lead- 
ing and  influential  lines,  which,  if  thoroughly  united  and 
resolved  upon  any  one  course,  could  enforce  it,  are  wary 
and  noncommittal..  What  can  be  done  under  such  cir- 
cumstances .''  ,; 

It  is  foolish  to  expect  that  as  long  as  this  state  of  affairs 
exists  a  mere  substitution  of  a  clearing  system  for 
pools  would  be  of  any  material  advantage.  Such  a 
change  would  be  a  novelty — nothing  more.  We  must  go 
deeper  and  see  that  the  foundations  are  substantially 
prepared  and  then  an  edifice  can  be  erected  that  will  be 
durable. 

We  incline  to  view  that  a  wise  clearing  system  would 
be  an  improvement  upon  pools,  for  by  it  a  more  thorough 
discipline  can  be  enforced  and  the  operations  of  the  road 
kept  under  more  effectual  supervision.  It  is  necessary  to 
have  this  centralization,  for  railways  must,  like  individu- 
als, who  surrender  part  of  their  natural  prerogatives  to  a 
central  government  in  order  to  make  the  remainder  more 
secure,  be  willing  to  give  up  some  of  their  independence 
so  that  they   may  realize  greater  returns  to  their  owners. 

Before  the  clearing  system  could  be  put  in  operation 
there  must  be  a  most  genuine  and  thorough  conversion 
on  the  part  of  all  who  heretofore  have  acted  in  a  way 
that  in  private  life  would  be  looked  upon  as  dishonorable, 
for  all  must  be  willing  to  be  honest  and  faithful  to  promi- 
ses. After  such  an  experience  as  those  now  in  charge  of 
our  railways  have  had  they  will  naturally  be  reluctant  to 
believe  in  this  conversion.  Men  who  have  been  inflexibly 
honest  and  honorable  in  their  private  life  have  felt  that 
in  managing  railways  they  must  fight  the  devil  with  fire — 
in  other  words  must  meet  subterfuge  with  prevarication 
and  fraud  with  concealment. 

The  person  who  supposes  that  all  this  is  to  be  changed 
in  a  day,  or  by  merely  wiping  out  the  record  of  the  past 
and  beginning  over  again,  is  indeed  simple  and  upsophis- 
ticated.  The  work  of  regeneration  will  be  a  long  and 
weary  process,  and  the  delays  and  discouragements  will  be 
numerous.  Yet,  no  one  can  either  say  that  the  task  is  im- 
possible, or  that  it  ought  not  to  be  forthwith  undertaken. 


When  railway  officials  of  advanced  ideas  and  earnest  •; 
purpose  shall  undertake   to  bring  about  a   combination  s 
for  the  purpose  of  operating  railways  on  the  basis  of  ab-  ■■ 
solute  integrity  and  honor,  it  will  be  easy  to  take  up  any  ;. 
of  the  various  plans  for  cooperation  that  may  be   fixed 
upon,  and  carry  it  out  to  a  successful  issue.     '=..•'"■■■:  '^  •  X'..;;,^ 

In  the  discussion  of  all  theories  the  present  condition    .: 
of  affairs  and  the  individual  circumstances  that  surround     . 
railway   officers   must    never   be     overlooked. — Railway 
Register.  , 


-•♦^ 


Heavier  Rails   Needed. 


Since  steel  rails  were  introduced  the  railway  companies 
have  continued  increasing  the  size  and  weight  of  their 
rolling-stock,  and  the  speed  of  trains  has  also  been  materi- 
ally accelerated,  till  the  rails  which  carried  trains  safely 
ten  years  ago  are  not,  according  to  the  American  Ma- 
chinist, sufficient  to  endure  without  danger  the  blows 
from  the  cars  or  locomotives  now  in  use  at  the  speed  the 
blow  is  struck.  Although  trains  in  Great  Britain  main- 
tain a  higher  average  speed  than  those  run  on  American 
roads,  accidents  from  broken  rails  are  almost  unknown 
there,  the  cause  of  this  exemption  from  breakage  being 
due  to  the  great  weight  of  rail  employed.  While  our  lead- 
ing railways  are  using  rails  weighing  from  50  to  60  pounds 
to  the  yard,  British  roads  doing  similar  work  have  rails 
weighing  from  65  to  85  pounds  to  a  yard.  American  en- 
gineers assumed  that  steel  rails  could  not  be  overloaded , 
by  ordinary  railway  locomotives  or  cars,  and  they  intro- 
duced rails  that  were  too  light  in  the  first  place,,  and  the 
breakages  due  to  inherent  weakness  are  now  manifesting 
the  mistakes  made.  There  are  thousands  of  miles  of  rail- 
way track  laid  with  steel  under  60  pounds'  weight  to  the 
yard.  Every  train  that  rolls  over  this  track  takes  part  of  the 
steel  away,  so  that  the  rails  are  getting  smaller  and  weaker 
every  year.  As  this  weakness  grows,  the  increase  of  acci- 
dents from  breakage  will  go  on.  The  interests  of  safety, 
already  demand  that  the  steel  rails  on  many  roads  should 
be  renewed  with  heavier  patterns,  or  that  the  weight  of 
locomotive  drivers  and  cars  should  be  reduced.    ; , 


Military  Utility  of  the  Railways  of  India. 


Mr.  Edward  KiMBER.says  the  London  (Eng.;  Railway 
News,  in  his  address  on  the  20th  of  March,  to  the  Popular 
Scientific  Society  at  the  Royal  Aquarium,  Westminster,; 
pointed  out  that  the  different  Indian  princes  see  in  the 
yearly  increase  of  railways  a  facility  of  concentrating 
troops  of  which  they  and  their  ancestors  have  never 
dreamt.  The  East  India  Railway,  of  1,500  miles,  domi- 
nates the  northeast  of  India  as  far  as  Simla,  in  the  north, 
and  Jubbulpore  in  the  south,  while  from  Simla,  round  to 
the  Afghan  frontier,  down  to  Kurrachee,  on  the  west,  the 
Indus  Valley  Railway,  of  509  miles,  completes  the  northern 
defence  of  the  country,  and  enables  100,000  troops  to  be 
thrown  upon  any  point  of  2,000  miles  run  within  a  few 
days.  The  Bombay  Baroda  and  Central  Indian  Railway, 
of  438  miles,  protects  the  wealthiest  and  most  valuable 
part  of  the  west  coast ;  while  the  great  Indian  Peninsula 
Railway  of  1,288  miles,  strikes  upwards  through  the 
country  to  Indore,  Khandwa,  Nagpur,  and  Jubblepore. 
The  Madras  and  South   Indian  Railways,  of   1,514   miles, 
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stretch  across  from  the  east  coast  towards  the  west, 
through  Bellar)',  and  join  the  Bombay  system.  Their 
ramifications  to  Bangalore,  Beypore,  Trichinopoly,  and 
Tuticorin  make  them  practically  the  commanders  of  the 
whole  south.  The  Scinde  Punjaub  and  Delhi  Railway,  of 
663  miles,  the  Rajputana,  of  1,1 16,  and  the  Northern  Ben- 
gal, of  280,  belong  to  a  system  of  scientific  railway  strategy, 
the  value  of  which  would  be  demonstrated  immediately 
were  there  another  mutiny  or  an  active  Russian  aggres- 
sion on  the  Afghan  frontier.  These  railways  not  only 
enable  the  British  garrisons  to  keep  the  semi-barbarous 
native  states  in  order,  but  should  these  states  be  able  and 
willing  to  furnish  contingents,  as  many  of  them  are,  to 
resist  the  Russians,  these  forces  can  be  pushed  on  to  the 
frontier  with  the  greatest  ease  and  dispatch.  The  great 
strategic  lines  are  for  the  most  part  completed,  but  there 
yet  remains  a  great  deal  to  be  done  in  the  direction  of 
lines  which  would  not  only  pay  a  good  dividend  from 
local  traffic,  but  which  would  in  case  of  need  be  useful 
for  the  transit  of  troops.  The  science  of  railway  strategy 
has  been  brought  to  a  perfection  in  India  it  has  not  at- 
tained in  any  other  country. 


Railways  Superseding  Canals. 


S(JME  ten  years  ago  Mr.  Edward  Crane  defied  the 
Massachusetts  Legislature  and  the  railway  men  of  the 
State  of  Massachusetts  with  a  declaration  that  railway 
transportation  would  yet  be  made  cheaper  than  water 
transportation,  and  that  railway  competition  would  drive 
out  lake  and  canal  transportation.  In  the  last  quarterly 
report  of  the  Treasury  Review  of  Statistics  (page  418)  it  is 
shown  that  the  tonnage  transported  on  the  New  York 
State  canals  has  fallen  from  6.442,225  tons  in  1868  to- 
5009,488  tons  in  1884.  while  the  tonnage  on  the  New 
York  Central  and  Hudson  River  Railroad  has  increased 
in  the  same  time  from  1,846,599  tons  to  10,211,418  tons; 
on  the  Erie  road,  from  3,900,000  to  11,071,000,  and  on  the 
Pennsylvania,  from  4,722,000  to  22,583,000.  This  is  ex- 
clusive of  the  tonnage  moved  on  the  leased  lines.  The 
tonnage  transported  by  rail  on  the  four  American  trunk 
lines  increased  from  44,767,954  tons  in  1880  to  53.549,316 
tons  in  1884. 


Master  Car-Builders'  Association. 


The  nineteenth  annual  convention  of  the  Master  Car- 
Builders'  Association  will  be  held  in  the  Hygeia  Hotel,  at 
Old  Point  Comfort,  Va.,  beginning  on  Tuesday,  June  9th, 
at  10  A.  M.  The  following  is  a  list  of  the  subjects  on 
which  it  is  expected  that  special  reports  will  be  made, 
and  which  will  be  discussed  during  the  sessions  of  the 
Convention  : 

1.  A  Standard  Form  for  the  Treads  and  Flanges  of 
Wheels. 

2.  Standard  Freight-Car  Trucks. 

3.  Brake-Shoes,  Brake- Beams,  and  Interchangeable 
Parts  of  the  Brake  Arrangements  of  Cars.  - 

4.  Standard  House-Car  to  Carry  60,000  pounds  of 
Lading. 

5.  Standards  and  Appliances  for  the  Safety  of  Train- 
men. 

6.  Passenger-Car  Framing  and  Trussing. 


I 


7.  Automatic  Freight-Car  Brakes. 

8.  Freight-Car  Roofs. 

9.  Trap-Doors  in  the  Roofs  of  Passenger-Cars. 

10.  Side-Dumping  and  Drop-Bottom  Coal-Cars.    .    • 

11.  Standard  Dead  Blocks.      .7  •      "x     :     I  ■;".:•  h. 

12.  The  comparative  advantages  of  the  two  methods  of 
constructing  freight-cars,  with  and  without  Platform  Tim- 
bers or  End-Sills  projecting  from  the  end  of  the  car. 

A  meeting  for  the  revision  of  the  "  Rules  Governing 
the  Condition  of  and  Repairs  to  Freight-Cars  for  the 
Interchange  of  Traffic,"  will  be  held  on  the  first  day  of 
the  convention,  Tuesday,  June  9th,  at  3  P.  m.      -  •  ,• 

A  special  meeting  has  also  been  called  by  the  Execu- 
tive Committee  of  the  Association  for  the  consideration 
of  "  the  automatic  coupler  question."  This  meeting  will 
be  held  on  Wednesday,  June  loth,  at  3  P.  M.,  and  all  rail- 
way mangers,  general  superintendents  and  railway  com- 
missioners have  been  invited  to  attend  to  take  part  in 
that  meeting,  or  to  send  a  suitable  person  to  represent 
them. 


Privileges    of    French   Railway  Employes. 

The  employes  of  French  railways  have  certain  peculiar 
advantages  according  to  the  following  paragraph  taken 
from  an  exchange,  but  it  should  be  remembered,  on  the 
other  hand,  that  their  pay  is  far  smaller  than  that  of 
American  railway  men  : 

Employes  of  French  railways  have  exceptional  privil- 
eges over  English,  German  or  American  railway  men, 
such  as  reduced  rates  of  freight  when  consigned  to  them, 
and  an  unusual  number  of  personal  passes.  The  company 
will  also  supply  them  with  provisions  and  wines  of  all 
sorts  at  the  lowest  wholesale  rates,  and  if  stationed  at 
points  where  such  articles  are  exceptionally  dear,  where 
the  company  cannot  conveniently  keep  storehouses,  they 
receive  certain  additions  to  their  wages,  expressly  desig- 
nated as  an  indemnity  to  meet  such  cases.  Thev  are  al- 
lowed to  purchase  their  fuel  at  the  same  rate  as  that  paid 
by  the  company,  while  in  the  case  of  sickness  they  are  at- 
tended by  the  company's  physicians  and  supplied  with 
medicines  gratuitously.  Besides,  the  French  companies 
allow  what  are  called  "  primes  "  to  all  engineers  and  fire- 
men for  economy  in  machinery  and  fuel.  The  orphans 
of  all  employes  killed  while  on  duty  are  placed  in  orphan 
asylums  at  the  expense  of  the  company  and  are  kept  there 
until  they  are   seventeen  years  old. 


Railway  Sanitation  in  New  Jersey.. 

The  State  Board  Health  of  New  Jersey  has  sent  out 
circulars,  of  which  the  following  is  a  copy  :    :    [         .;     .  . 

To  the  Officers  of  Railroad  and  Transportation 
Companies  of  the  State  of  New  Jersey— Gentlemen  : 
The  State  Board  of  Health  of  New  Jersey  has  the  honor 
to  address  you  in  the  interest  of  public  health  in  this 
State.  Not.  only  because  of  anxiety  as  to  the  possible 
introduction  and  spread  of  cholera,  but  of  the  intimate 
and  constant  relation  between  public  conveyances  and  the 
spread  of  disease,  we  earnestly  advise  an  expert  sanitary 
inspection  of  all  the  property  belonging  to  your  respective 
companies. 

We  are  aware  that  some  of  the  very  best  methods  of 
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structural  arrangement  and  management  are  illustrated 
ill  some  of  the  cars  and  stations  of  the  various  lines  of 
railway.  We  are  also  aware  of  defects  and  neglects  that 
are  a  menace  to  the  health  of  the  traveling  public,  and  to 
the  localities  in  which  the  buildings  of  your  respective 
r<>ini)anies  are  located. 

The  attention  to  rooms,  cesspools,  closets,  water  supply, 
etc.,  too  often  devolves  upon  those  not  capable  of  skilled 
oversight,  and  not  acquainted  with  thorough  modes  of 
construction,  cleansing  and  disinfection.  In  times  of 
epidemic  these  public  places  are  especially  hazardous. 
At  all  times  they  are  subject  to  such  general  and  frequent 
use  as  to  make  it  needful  to  have  a  very  watchful  care  and 
some  system  of  inspection. 

At  a  meeting  of  this  Board,  held  at  Trenton,  this  circu- 
lar was  directed  to  be  transmitted  to  the  officers  of  all 
c<^mpanies  doing  business  in  this  State.  ;       \      ^: 

Hy  order  of  the  Board. 

vE.  M.  Hunt,  Secretary. 

Dr.  Hunt  has  heard  from  the  representatives  of  the  dif- 
ferent companies.  All  appreciate  the  action  of  the  Board, 
and  intimate  their  willingness  to  do  whatever  is  practica- 
ble in  the  way  of  such  improvement  as  is  suggested. 
President  Roberts,  of  the  Pennsylvania  Railroad  Com- 
pany, wrote  that  he  would  call  the  attention  of  the  officers 
in  charge  of  the  properties  to  renewed  vigilance  in  the 
matters  to  which  the  Board  refers,  and  he  would  be  glad, 
whenever  the  officers  of  the  Board  in  any  way  discover 
any  defects,  if  they  should  promptly  point  them  out. 


Railway  Wages  in  Missouri. 


■  Thk  report  of  the  Commissioner  of  Labor  Statistics  for 
Missouri  shows  that  there  are  19,486  railway  employes  in 
that  State,  whose  yearly  earnings  average  as  follows : 
General  officers,  $4,524;  assistant  and  division  superinten- 
dents, $2,400;  civil  engineers,  $1,844;  master  mechanics, 
$3,000;  masters  of  transportation,  road-masters  and  bridge 
foremen,  $1,440  ;  clerks,  $732 ;  machinists,  $810;  passenger 
conductors,  $,1,056;  freight  conductors,  $1,080;  passenger 
engineers,  $1,080;  firemen,  $660;  wipers,  $432 ;  baggage- 
men, $600  ;  brakemen,  $684  ;  station  agents,  not  telegraph 
operators,  $684 ;  station  agents,  also  telegraph  operators, 
S684 ;  telegraph  operators ,  not  station  agents,  $650 ;  car- 
penters, $780;  section  foremen,  $507  ;  section  men,  $507  ; 
laborers,  $343 ;  switchmen  and  watchmen,  $480 ;  bridge 
tenders  and  pumpers,  $420,  and  other  employes,  $592. 


Common  Sense  Ventilation. 


"Air  is  like  a  rope,"  remarked  a  mining  engineer; 
"  you  can  pull  it  better  than  you  can  push  it.  All  me- 
chanical appliances  for  pushing  air  into  a  room  or  house 
are  disappointing.  What  we  need  to  do  is  to  pull  out 
the  vitiated  air  already  in  the  room  ;  the  fresh  supply  will 
take  care  of  itself  if  means  for  its  admission  are  provided. 
It  has  been  usual  to  withdraw  the  air  through  of)enings 
near  the  ceiling — that  is,  to  carry  off  the  warmer  and 
therefore  lighter  portions,  leaving  the  colder  strata  at  the 
bottom  of  the  room,  with  their  gradual  accumulation  of 
cooled  carbonic  acid  undisturbed.  Much  the  better  plan 
wouid  be  to  draw  this  lower  air  out  from  a  point  near  the 
floor,  allowing  the  upper  and  warmer  portions  to  descend 


and  take  its  place.  An  open  fire  with  a  large  chimney 
throat,  is  the  best  ventilator  for  any  room  ;  the  one-half 
or  two-thirds  of  the  heat  carried  up  the  chimney  is  the 
price  paid  for  immunity  from  disease;  and  large  though 
this  seems,  from  its  daily  draft  on  the  wood-pile  or  coal-bin, 
it  is  trifling  when  compared  with  doctors'  bills,  and  with 
the  loss  of  strength  and  efliciency  that  invariably  result 
from  living  in  unventilated  apartments;"     ^.: 


Durability  of  Steel  Rails. 


The  durability  of  steel  rails  is  discussed  by  Mr.  Webb, 
of  the  London  and  Northwestern    Railway,  who  states  . 
that,  according  to  his  calculations,  1,400  pounds  of  steel 
disappear  every  hour  from  the  track  of  that  company's  " 
lines,  1,780  miles  in   length.     At  first  glance  this  seems 
a  surprising  statement,  but  it  is  only  ^\  ton  each  hour,  or 
16.8  tons  a  day,  or  6,132  net  tons  each  year,  for  a  line  of 
1.780   miles,   having  an   exceptionally  heavy  traffic.      In 
length  the  railways  of  this  country  are   71.3  times  that  of 
the  London  and  Northwestern,  and  at  the  same  rate  of 
destruction  by  wear  the  quantity  of  steel  rails  required 
for  replacement  on  all  the  roads  of  this  country  would  be 
only  about  438,000  net  tons.     The  consumption  of  rails    . 
in  1883  in  this  countr}-^  was  about  1,400.000  tons,  of  which 
6,500  miles  of  new  road  required  perhaps  650,000  tons, 
leaving  750,000  tons  for  replacements  of  both  iron  and    > 
steel.     It  may  be  inferred  that  the  destruction  of  rails  by 
wear  on  the  London  and   Northwestern  is  not  relatively 
sb  great  as  it  may  be  on  many  roads  in  this  country. 


Electric  Lights  for  Cars  in  Germany. 


Some  trains  on  the  Frankfort-Fulda-Ulm  Line  are  now 
fitted  up  with  a  dynamo  placed  in  the  baggage-car  on  one 
side  and  accumulators  on  the  other  side.  The  dynamo, 
if  driven  at  750  revolutions,  gives  a  current  of  twelve 
amperes,  which  by  an  automatic  switch  is  sent  into  the 
accumulators.  The  dynamo  is  driven  from  one  of  the 
axles  of  the  van,  in  a  similar  manner  to  the  plan  adopted 
on  the  London,  Brighton  &  South  Coast  trains.  The 
cost  of  installing  the  plant  is  given  at  $600  for  dynamo, 
driving-gear,  and  accumulators,  and  at  $16  to  $20  per 
passenger-coach.  The  light  itself  is  estimated  to  cost 
1.7  cents  per  lamp  per  hour, 


A  FEW  weeks  since  the  Russian  Minister  of  War  signed 
a  contract  for  the  immediate  delivery  of  steel  rails  to  the 
value  of  ;^ 1 49,000,  for  the  Transcaspian  Railway.  They 
are  intended  for  the  section  of  the  line  from  Kizil  Arvat 
to  Askabad,  and  will  be  laid  down  in  a  few  months.  It  is 
this  railway  that  the  Russians  propose  ultimately  extend- 
ing to  India,  .  :^.i;-      ;  -    -,^   ^       -  /-^*~' 

Statement-S  that  the  Baldwin  Locomotive^^orks 
contemplate  moving  to  some  point  outside  d^  Philadel- 
phia, are  contradicted  by  the  firm.  An  elegant  and  sub- 
stantial building  has  been  erected  at  Broad  and  Hamilton 
streets  as  an  addition  to  the  works. 

The  steel  works  of  the  Edgar  Thompson  Company,  at 
Braddocks,  Pa.,  have  announced  resumption  in  all  depart- 
ments, giving  employment  to  over  3,000  men  who  have 
been  idle  since  early  in  December.    \  , ,      ,    ■ 
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THE  ST.  LOUIS  TIME  CONVENTION. 


'T^HE  report  of  the  recent  General  Time  Convention, 
held  at  St.  Louis,  on  April  5th,  affords  interesting 
reading,  not  only  to  railway  men,  but  to  the  general 
public.  After  inspecting  the  pages  of  this  report,  and 
noting  the  countless  subjects  and  minutiae  of  detail  com- 
prehended by  the  discussions,  one  is  forcibly  struck  by 
the  wonderful  advances  railway  management  has  made, 
and  by  the  rapid  strides  it  is  taking  to  reach  the  dignity 
of  a  science.  The  title  of  the  convention  is  somewhat  of 
a  misnomer,  for  while  "  time  "  plays  a  leading  part  in  its 
discussions,  in  reality  the  tendency  of  the  convention  was 
to  establish  fixed  rules  and  formulas  for  the  guidance  of 
railway  managers  and  employes,  and  to  adopt  a  general 
system  for  the  whole  country.  ' 

A  glance  at  the  captions  of  the  topics  discussed  will 
show  the  scope  of  action  of  the  convention,  and  illustrate 
the  systematic  elTorts  of  railway  officials  to  conduct  their 
roads  on  uniform  principles,  founded  on  common-sense, 
and  p<:)ssessing  the  exactitude  of  a  science.  Commencing 
with  "  Standard  Time,"  the  convention  proceeds  to  the 
discussion  of  "  Classification  of  Trains,"  "  Freight-Train 
Regulations,'"  "  Conductors  and  Brakemen,"  "  Engineers 
and  Firemen,"  "  Section  Foremen,"  "  Yard  Men,"  "  Train 
Orders,"  and  under  each  topic  a  number  of  questions  are 
put  forth,  with  answers  tabulated  according  to  the  num- 
ber of  miles  of  road  under  the  control  of  the  officials 
replying  to  the  queries.  While  it  is  true  that  all  or  nearly 
all  of  the  questions  have  a  direct  or  remote  bearing  upon 
the  time  question,  the  general  nature  of  the  questions 
indicates  that  the  gentlemen  attending  the  convention 
were  desirous  of  collating  a  fund  of  general  information 
relative  to  American  railway  management,  with  a  probable 
view  to  uniformity  ;  and  the  wide  variation  of  methods 
now  practiced  as  shown  by  the  answers  received  tends  to 
prove  that  little  uniformity  exists  at  present.  In  the  case 
of  important  queries,  where  the  answer  is  a  simple  nega- 
tive or  affirmative,  there  is  a  surprising  equality  in  the 
number  of  answers  of  each  description  ;  while  where  the 
questions  are  asked  to  obtain  a  direct  statement  as  to 
methods  and  rules  employed,  there  is  an  equally  surpris- 
ing diversity  of  replies.  A  state  of  affairs  is  thus  shown 
that  urges  the  adoption  of  a  general  system,  and  suggests 
the  idea  that  up  to  the  present  time  railway  management 
has  had  much  of  the  experimental  about  it. 

While  every  road  possesses  a  certain  individuality  that 
would  necessitate  special  rules,  this  specialty  invariably 
appertains  to  the  smaller  details  of  management,  and  in 
matters  of  weighty  importance  there  is  no  reason  why  a 
uniform  system  should  not  be  obtained.  The  combined 
wisdom  of  the  railway  managers  should  be  followed  by 
the  evolution  of  such  a  system,  and  our  railway  business 
should   resemble  the  government  of  the  country,  in  so 


■■  •«■- 
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much  that  every  railway  should  make  laws  unto  itself  in 
matters  applying  purely  to  itself,  while  acknowledging 
..encral  laws  applicable  to  railway  management  in  the 
al)Stract.  The  combination  of  such  a  system  of  general 
.■ovcrnment  with  the  peculiarity  of  a  species  of  "  State 
Sovereignty  "  would  be  a  great  accomplishment  which 
we  yet  hope  to  see  achieved.  The  forty-six  rcjirescnta- 
lives  of  the  twenty-six  railway  lines,  present  at  the  con- 
vention in  question,  have  started  a  movement  in  the 
rij^ht  direction,  and  their  further  labors,  augmented,  we 
hope,  by  an  increased  attendance  at  future  conventions, 
will  be  awaited  with  interest.       ...     ■      ;\  :       ..,.;  ;.;^,       ■■- 

The  committee  appointed  to  examine  and  tabulate  the 
replies  to  the  various  questions  propounded,  have  con- 
cluded their  labors  by  recommending  a  number  of  rules 
for  general  adoption  under  each  general  department  of 
management,  and  the  utility  of  the  convention  can  be 
determined  by  watching  the  roads  to  ascertain  if  these 
recommendations  will  be  followed.  Probably  it  is  not 
feasible  for  all  of  these  general  rules  suggested  by  the 
committee  to  be  put  into  immediate  operation,  but  as  far 
as  practicable  the  system  they  recommend  should  be 
aJTorded  a  fair  trial,  and  an  incentive  thus  given  to  the 
furtherance  of  the  cause  of  railway  science.  It  is,  more- 
over, safe  to  say  that  if  all  the  roads  represented  at  the 
convention  follow  the  recommendations  of  the  committee, 
the  general  adoption  of  the  classified  rules  and  regulations 
will  be  but  a  question  of  a  very  short  time,  for  these  roads 
are  the  representative  lines  of  the  country. 

We  regret  that  we  did  not  receive  the  report  of  the 
committee  in  time  for  us  to  publish  extracts  in  this  issue 
of  the  Journal,  but  in  subsequent  numbers  we  shall 
enter  thoroughly  into  the  subject,  and  publish  the  recom- 
mendations of  the  committee  in  full. 
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/^PINION  differs,  both  lay  and  professional,  as  to  the 
probability  of  a  cholera  epidemic  in  America  this 
year,  but  there  is  a  sufficient  precedent  to  warrant  the 
belief  that  we  shall  not  escape  without  a  touch  of  it,  even 
if  it  is  stamped  out  before  it  reaches  the  proportions  of 
an  epidemic.  Certain  it  is,  that  if  the  dreadful  disease 
reaches  these  shores,  it  will  be  through  the  medium  of 
trans- Atlantic  vessels  ;  and  equally  certain  is  it,  that  if  it 
penetrates  into  the  heart  of  the  country  it  will  be  through 
the  medium  of  railways.  Cholera  is  known  to  follow  lines 
of  travel,  and  should  it  resist  the  efforts  of  local  sanitation 
and  medical  skill,  and  prove  a  national  scourge,  the  rail- 
ways will  be  the  medium  through  which  it  finds  its 
victims.  This  is  a  plain  truth  which  cannot  be  con- 
travened, and  without  an  utter  cessation  of  railway  travel, 
both  passenger  and  freight,  the  spread  of  cholera,  should 
it  resist  local  measures,  cannot  be  averted. 


Of  course  the  business  of  tkilways  will  continue  just  the 
same  and  perhaps  will  be  increased  through  the  real  or 
fancied  fears  of  persons  flying  from  infected  districts,  and 
therefore,  to  an  unavoidable  degree,  the  railways  will  be 
vehicles  of  contagion  ;  but  the  public  have  a  right  to 
insist  that  while  the  railways  must  perforce  be  the  indirect 
agents  for  spreading  the  cholera,  they  should  forego  no 
effort  to  limit  their  res{X)nsibilities  in  the  matter  to  the 
unavoidable.  Railway  sanitation  is  now  being  thoroughly 
discussed  for  the  first  time,  and  if  the  cholera  does  come, 
a  tine  opportunity  will  be  afforded  to  put  it  in  thorough 

practice.        .  :.  .^        [•^•H.-.  >':''v  •-  ■  ' '     ":;'v    ;".  5;/     : 

In  the  matter  of  carrvMng  passengers  who  may  bear 
with  them  in  their  system  or  in  their  clothing,  the  germs 
of  the  disease,  the  railways  are  practically  |X)werless,  and 
to  almost  the  same  degree  are  they  in  the  matter  of  bag- 
gage and  freight  carriage.  It  will  be  imp>ossible  for  rail- 
ways to  prevent  the  spread  of  the  contagion  through  their 
agency  by  these  means,  and  the  public  will  not  be  dis- 
posed to  attribute  blame  for  such  a  disaster  to  them  ;  but 
so  far  as  their  own  prenvises  are  concerned  the  railways 
should  be,  and  probably  will  be,  held  to  a  rigid  account. 
Cleanliness  in  passenger-cars  and  stations,  especially  with 
regard  to  the  water-closets,  should  be  strictly  maintained, 
and  thorough  disinfection  resorted  to  at  frequent  inter- 
vals. The  railway  employes  should  also  be  instructed  in 
the  simple  rules  of  hygiene,  in  order  that  they  may  know, 
not  only  ta/iaf  to  do  but  7v/ij\  to  do  it.  The  time  was,  and 
not  in  a  period  of  the  remote  past  either,  when  for  abso- 
lute uncleanliness  and  fifth,  the  water-closet  of  the  aver- 
age passenger-train  proudly  bore  the  palm,  and  the  same 
indispensable  apartment  appertaining  to  the  passenger- 
station  was  not  far  behind.  Considerable  improvement 
has  been  manifested  in  this  regard,  but  there  is  room  for 
more,  and  the  approach  of  cholera  will  be  a  powerful 
inducement  for  further  attention  in  this  direction.  It 
should  also  be  remembered  that  while  it  is  highly  proper 
that  great  care  should  be  exercised  in  keeping  the  toilet- 
rooms  of  drawing-room  and  sleeping-cars  in  a  state  of 
cleanliness,  from  a  sanitary  point  of  view  there  is  by  no 
means  the  same  watchfulness  required  in  these  vehicles 
as  in  the  humbler  conveyances^the  ordinar)'  passenger- 
car,  and  above  all  the  emigrant-car.  In  the  first  place,  it  is 
fair  to  assume  that  the  wealthier  and  well-to-do  travelers 
who  patronize  the  higher  and  more  expensive  class  of 
cars,  are  a  little  more  cleanly  in  their  garments  and 
personal  habits  than  the  poorer  classes ;  and  secondly, 
it  is  from  the  poorer'  classes,  and  especially  from  emi- 
grants that  cholera  contagion  is  expected.  Under  these 
circumstances,  and  from  a  sanitary  jx)int  of  view,  the 
amount  of  attention  required  in  maintaining  cleanliness 
and  care  in  railway  cars  and  stations,  is  inversely  com- 
mensurate with  the  conditions  and  cleanliness  of  the 
passengers  and  occupants. 


)  . 
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Another  point  that  is  worthy  of  attention  is  the  ex- 
clusiveness  of  such  apartments.  The  closets  of  railway- 
stations  are  generally  open  to  the  public,  not  only 
travelers  but  to  anyone  who  has  occasion  to  use  them, 
and  while  in  better  managed  roads,  the  doors  of  passen- 
ger-cars are  locked  when  the  cars  are  on  sidings  or  await- 
ing departure  at  terminal  stations,  it  is  not  infrequently 
the  case  to  leave  them  entirely  unprotected  for  hours  at 
a  time.  Naturally  they  are  extensively  in  use  by  tramps 
and  other  uncleanly  persons,  amongst  whom  the  rules  of 
hygiene  do  not  obtain.  It  would  seem  wise  for  the 
railways  to  lock  the  doors  of  the  closets  in  their  st^ions, 
requiring  the  persons  wishing  to  use  them  to  apply  for 
the  key,  and  .at  the  same  time  to  exclude  the  general 
imclean  public  therefrom.  The  cars  should  be  locked, 
and  especially  the  closets,  whenever  they  are  unoccupied 
or  ufKjn  sidings. 

The  various  State  boards  of  health  are  looking  into  the 
matter  and  numerous  courteous  letters  have  been  ad- 
dressed by  the  boards  to  the  superintendents  of  railways, 
calling  their  attention  to  the  importance  of  railway  sani- 
tation ;,  but  this  is  a  matter  where  the  railways  should 
not  wait  to  be  instructed  or  informed.  If  they — the  rail- 
ways— are  to  be  the  medium  for  the  spread  of  cholera,  or  of 
any  contagious  disease,  it  is  their  place  to  see  to  it  that 
they  are  merely  carriers  of  contagion  on  other  people's  per- 
sons and  property,  and  that  so  far  as  the  persons  of  those 
under  their  own  control  are  concerned,  and  more  especially 
their  own  premises,  no  failure  nor  laxity  on  their  part 
shall  contribute  to  the  horrors  of  an  epidemic. 


EDITORIAL  NOTES. 


The  stockholders  of  the  New  Jersey  Central  have  finally 
decided  to  manage  the  road  themselves  until  the  Phila- 
delphia and  Reading  are  able  or  willing  to  pay  the  divi- 
dend agreed  upon  under  the  lease  of  two  years  ago.  The 
stockholders  have  been  patient,  and  can  hardly  be  blamed 
for  their  action,  but  there  is  a  straw  or  two  indicating  the 
possibility  of  the  absorption  of  the  Central  system  by  the 
omniverous  Baltimore  and  Ohio.  The  rumor  that  the 
Pennsylvania  was  bidding  for  the  control  of  the  Central 
is  emphatically  denied,  and  it  is  stated  that  the  managers 
of  the  latter  road  are  perfectly  willing  that  the  Central 
should  pass  into  the  hands  of  their  rivals,  the  Baltimore 
and  Ohio.  Such  complacency,  however,  is  not  shown  in 
Philadelphia,  where  a  lively  contest  is  in  progress  between 
these  venerable  lines  over  the  Baltimore  and  Ohio's 
entrance  to  the  city. 


* 
*     * 


The  Suakim-Berber  Railway  which  was  to  "  smash  the 
Mahdi  "  is  to  be  abandoned.  Somehow  the  Mahdi  does 
not  "  smash  "  well  at  all,  and  he  retains  his  rotundity  of 
proportions  despite  the  full-dress  campaign  of  that  emi- 


nent tin  soldier,  Lord  WoLSELEY.  We  suppose  that 
the  railway  will  now  go  into  the  hands  of  a  receiver, 
a  rAnieruame,  and  would  suggest  the  propriety  of  ap- 
pointing the  Mahdi  to  the  position.  Being  well  and 
favorably  known  in  the  Soudan,  he  might  conduct  the 
road  with  profit  and  charge  a  nickel  to  the  Arab  children 
for  the  privilege  of  riding  on  the  line. 


* 
*      * 


But  England  is  not  through  with  military  railways  yet, 
and  is  now  pushing  one  in  Afghanistan,  while  Russia  also 
has  a  keen  eye  to  the  utility  of  railways  from  a  strategic 
point  of  view.  What  a  vast  bearing  upon  warfare  rail- 
ways are  beginning  to  have,  and  how  unfortunate,  or  for- 
tunate, that  they  were  not  sooner  operated  !  Had  Napo- 
leon been  furnished  with  a  railway,  who  knows  but  what 
the  face  of  the  world  would  indeed  have  been  changed, 
and  the  disastrous  return  from  Russia  be  but  the  trium- 
phal journey  of  a  conqueror .'  But  seriously,  judging  by 
the  incapacity  of  British  generalship,  would  it  not  be 
wise  to  confide  the  possible  campaign  in  Afghanistan  to 
English  railway  managers  ?  It  will  probably  be  a  mere 
question  of  railway  construction  at  best. 


* 
*     * 


That  there  is  nothing  new  under  the  sun  is  evident 
from  reading  a  recent  paper  submitted  at  the  meeting  of 
the  Royal  Asiatic  Society,  at  Shanghai,  China.  In  this 
paper  it  is  announced  that  telephones  were  in  practical 
use  in  China  centuries  ago,  and  mention  is  made  of  one 
Chiang  Shunshin,  of  Huichou,  who  flourished  in  the 
Flowery  Kingdom  during  the  seventeenth  and  eighteenth 
centuries,  as  the  inventor  of  the  "thousand  mile  speaker." 
This  ingenious  device,  rivals  the  phonograph  as  a  work  of 
utility,  and  it  consisted  of  a  sort  of  fife  in  which  com- 
munications were  whispered,  and  subsequently  released, 
though  we  are  not  informed  of  the  precise  method  of 
accomplishing  this  interesting  feat.  Edison  and  Bell 
are  thus  thrown  into  the  shade — and  possibly  Baron 
Munchausen. 


*     * 


The  committee  appointed  by  the  United  States  Senate 
to  consider  the  much  vexed  question  of  Inter-State 
Commerce,  lately  held  a  session  in  this  city  and 
listened  to  the  views  and  opinions  of  a  number  of 
prominent  merchants  and  railway  men.  While  they 
may  not  do  much  to  further  the  advancement  of  Sena- 
torial meddling  with  railways,  they  will  learn  a  few 
things  that  may  be  of  use  to  them.  Prominent  among 
the  results  of  their  session,  it  is  hoped,  will  be  the  ap- 
preciation of  the  fact  that  there  are  a  few  persons  in  this 
world  who  know  how  railways  should  be  run  apart  from 
the  majestic  legislator. 


* 


!  •: 


Of  all  the  railway  associations,  and  there  are  a  number 
of  them,  there  are  probably  none  whose  deliberations  are 
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awaited  with  a  keener  interest  than  those  of  the  Master 
Car-Builder's  Association,  and  the  Association  of  Ameri- 
can Railway  Master  Mechanics.  Both  of  these  associ- 
ations will  hold  their  annual  meetings  next  month,  the 
former  at  Fortress  Monroe,  Va.,  on  Tuesday,  June  9th, 
and  the  latter  at  Washington,  on  Tuesday  the  i6th. 
^  The  proximity  of  these  meetings,  both  as  to  time  and 
place,  will  probably  insure  a  goodly  attendance  at  each. 


* 

*     * 


It  is  a  somewhat  surprising  fact  that  while  the  year 
1880  was,  from  a  railway  point  of  view,  one  of  the  most 
progressive  of  years,  the  Massachusetts  railways  found 
last  year  much  more  so.  Unfortunately  the  experience 
of  Massachusetts  is  not  that  of  the  whole  country.  It  is 
claimed  that  this  good  showing  is  attributable  to  the  intel- 
ligent labors  of  the  Massachusetts  Railroad  Commission, 
but  a  large  number  of  persons  are  ready  with  the  simpler 
explanation  that  it  is  "  one  of  those  things  no  fellow  can 
find  out."  •''■   :•'    ■  '■■  .      /      -''  '-'■■    •   ■ 


Outing,  a  publication  originally  intended  as  the  ex- 
ponent of  bicycling  interests,  has  now  grown  to  the  pro- 
portions of  a  handsome  monthly  magazine  devoted  to 
recreation  in  general,  and  interspersed  with  readable 
poetry  and  fiction.  The  number  for  May  is  a  beautiful 
one  from  an  artistic  standpoint,  and  the  character  of  its 
contents  excellent.  In  the  matter  of  illustrations  it  com- 
pares favorably  with  any  of  our  monthly  magazines,  and 
appears  to  be  steadily  improving. 

The  Alienist  and  Neurologist,  a  medical  review  issued 
quarterly  under  the  editorship  of  Dr.  C.  H.  Hughes, 
of  St.  Louis,  is  received,  and  contains  a  number  of 
common-sense  papers  on  the  treatment  of  mental  and 
nervous  disorders.  Among  them  is  an  exceedingly  in- 
teresting article  by  the  editor  on  the  subject  of  "  State 
Provison  for  the  Insane." 

The  familiar  "bad  boy  "  who  is  becoming  a  character 
in  American  literature,  has  apparently  not  subsided — 
at  least  so  we  learn  from  an  amusing  book  published 
by  J.  S.  Ogilvie  &  Co.,  of  this  city,  in  which  his  domestic 
adventures  are  chronicled  under  the  title  of  "  The  Bad 
Boy  at  Home." 

Tkc  Quiver,  published  by  Cassell  &  Co.,  of  this  city, 
contains,  as  usual,  a  large  amount  of  interesting  and  in- 
structive reading,  together  with  a  number  of  handsome 
illustrations. 

Two  new  and  interesting  exchanges  are  acknowledged 
in  the  receipt  of  the  Railway  News  of  Philadelphia,  and 
the  PJiotographic  Times  and  American  Photographer,  of 
this  city. 

The  Railway  Magazine  is  the  title  of  an  attractive 
little  publication  issued  by  Geo.  E.  Allen  &  Co.,  of 
Buffalo,  N.   \ ..  and  devoted  to  travel  and  transportation. 

Baldwin  s  Official  Railway  Guide  for  May,  is  received, 
containing  the  latest  changes  in  railway  trains. 
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American  Street-Railway  Association. 

President, — Calvin  A.  Richards,  President  Metropolitan  Railroad  Com- 
pany, Boston,  Mass. 

First  Vice-President. — Julius   S.   Walsh,  President   Citizens'    Railway 
Company,  St.  Louis.  Mo. 

Second  Vice-President.— W.Gwry    M.    Watson.    President    Buffalo  Street 
Railroad  Company,  Buffalo,  N.  Y. 

Third    Vice-President. — Edward     Lusher,     Secretary    and     Treasurer 
Montreal  City  Passenger  Railway  Co.,  Montreal,  Canada. 

Secretary  and  Treasurer. — William  J.  Richardson,  Secretary  Atlantic 
Avenue  Railroad  Company,  Brooklyn,  N.  Y. 
Office  of  the  Association,  cor.  Atlantic  and  Third  Avenues,  Brooklyn,  N.Y. 

The  Fourth  Annual  Convention  of  the  Association  will  meet  in  St.  Louis, 
Mo.,  on  October  21st,  1885.  •  -   -       ..,  •         -:     .- 


STREET-RAILWAY  MONOPOLY. 


T  T  OWEVER  much  the  public  may  decry  monopoly, 
in  the  matter  of  street-railways  they  experience 
a  positive  and  direct  benefit  if  all  the  roads  in  one  city 
are  under  the  control  of  a  single  company.  The  actual 
ownership  of  the  roads  need  not  be  vested  in  a  single 
corporation,  but  the  control  of  all  being  vested  in  a  single 
management  invariably  is  productive  of  good  results  so 
far  as  the  traveling  public  is  concerned.  While  not 
urging  a  consolidation  of  street-railway  interests  in  our 
larger  cities,  we  nevertheless,  feel  constrained  to  make 
the  above  statement  in  view  of  the  fact  that  charters  and 
franchises  for  new  roads  are  often  opposed  on  the  ground 
that  the  promoters  are  already  possessed  of  one  profitable 
road,  and  that  there  should  be  no  monopoly  in  street- .^ 
railway  operation;  '•  "    . :      •  "  ' 

In  large  cities  street  railways  may  be  operated  separa- 
tely and  absolutely  independent  of  each  other  without 
detriment  to  the  traveling  service,  chiefly  owing  to  the 
reason  that  they  are  not  brought  in  direct  conflict  with 
each  other's  interests  and  may  cater  to  the  needs  of 
different  sections  of  the  cities;  but  in  the  lesser  towns, 
where  more  than  one  or  two  roads  are  desirable,  and  yet 
the  bulk  of  travel  is  not  sufficiently  large  to  warrant  com- 
petition, it  has  been  found  not  only  more  practicable  from 
the  traveler's  standpoint,  but  also  more  profitable  to  the 
companies,  to  unite  under  one  management,  and  supply 
the  needs  of  the  community  without  direct  rivalry. 

Especially  is  this  the  case  where  two  or. more  lines 
operate  in  the  same  avenues  of  travel  for  a  considerable 
distance.  Under  separate  control,  and  each  striving  for 
the  bulk  of  patronage,  it  is  likely  that  the  accommodation 
will  be  more  than  sufficient,  and  certainly  more  than  can 
be  made  profitable.  Cars  of  one  line  will  lag  purposely 
behind  their  schedule  time  with  the  intention  of  de- 
laying the  cars  of  a  rival  line  and  securing  all  the  travel 
on  the  same  street  or  avenue.  As  a  result  it  is  generally 
the  case  that  the  cars  of  the  different  roads  will  be 
"  bunched  "  and  travel  in  pairs  or  threes,  while  between 
these  gregarious  trips,  disheartening  periods  will    pass 
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during  which  the  public  have  to  walk.  Such  policy 
would  seem  suicidal,  yet  it  is  frequently  pursued,  and  a 
large  amount  of  travel  is  lost  to  all  the  lines  in  the  eager- 
ness of  each  to  obtain  more  than  its  share. 
'  Should,  however,  these  competing  lines  combine  under 
one  management  and  control,  and  should  each  line  be 
regarded  as  a  separate  money-making  factor  of  a  com- 
mon treasury,  the  public  can  be  better  accommodated 
and  the  aggregate  of  travel  will  be  greatly  increased. 
The  total  number  of  trips  can  be  considerably  lessenea, 
while  the  public  requirements  will  be  better  served,  foi 
one  car  run  every  ten  minutes  is  certainly  a  better  ar- 
rangement for  the  public  than  two  cars  run  every  fifteen 
minutes  yet  following  each  other  so  closely  that  a  single 
car  would  answer  every  purpose,  and  the  economy  in 
running  expenses  is  reduced  a  very  appreciable  degree. 
Under  one  management  several  competing  roads  may  be 
run  with^profit  in  a  moderately  large  city,  but  under 
separate  management  such  a  result  is  doubtful,  and  it  is 
highly  probable  that  none  will  be  found  to  afford  ample 
profit  on  what  may  be  termed  local  traffic,  or  in  carrying 
short-trip  passengers. 

Another  great  advantage  to  be  derived  from  the  com- 
bination  of  interests  is  in  the  adoption  of  transfer  tickets, 
by  which  passengers  can  travel  to  various  points  by  being 
transferred  from  different  cars,  and  while  it  is  possible 
that  a  transfer  system  might  be  conducted  between  sepa- 
rate roads,  it  will  never  come  into  general  use  save  where 
all  the  roads  are  under  one  control.  In  affording  the 
public  increased  accommodation  by  the  adoption  of  a 
transfer  system,  we  should  imagine  the  street-railways 
would  ojicn  a  profitable  field  of  traffic  with  little  extra 
expense,  and  having  a  common  treasury  there  could  be 
no  question  as  to  the  division  of  payment  for  such  fares. 

From  a  purely  selfish  view  that  portion  of  the  traveling 
public  who  opf)ose  street-railway  monopoly,  or  the  con- 
trol of  more  than  one  line  by  a  single  company,  are 
making  a  great  mistake.  In  every  way  their  interests 
would  be  better  served  were  such  a  monopoly  to  be  put 
in  force,  and  when  they  opfKise  it  they  are  decidedly 
"barking  up  the  wrong  tree." 


Thk  Philadelphia  Courts  have  decided  in  a  recent  case, 
that  when  a  passenger  upon  a  lailway  goes  upon  the  plat- 
form of  a  car  in  violation  of  the  company's  rule,  he  has  no 
ground  of  action  in  case  of  injur)'.  This  is  as  it  should  be. 
When  a  road  offers  to  carry  passengers  there  is  no  reason 
why  it  should  also  be  understood  as  acting  in  the  capacity 
of  a  dry-nurse  toward  its  passengers.  If  they  persist  in 
violating  well-established  rules  and  meet  with  injury,  pas- 
sengers have  no  right  to  plead  the  "  Baby  Act." 


on  the  bridge-cars  was  productive  of  good  results  both  to 
the  public  and  the  bridge.  The  next  step  of  importance 
will  in  all  probability  be  the  abolition  of  the  tolls  for  foot- 
passengers,  which  would  seem  to  be  a  wise  move.  Cer- 
tainly when  one  of  the  trustees  suggests  selling  five 
promenade  tickets  for  one  cent,  it  strikes  us  as  a  good  time 
to  do  away  with  the  "  cent  "  business  altogether. 

-■'--■--■      ^ ■■i--- ■■:■■-_ 

THE  PROBLEM  OF    RAPID   TRANSIT. 


BY  EDWARD   E.    R.    TRATMAN. 
[Written  for  the  Amekican  Railroad  Journal.] 


* 
*       * 


An    increase    in   the  receipts  of    the   New  York  and 
Brooklyn  Bridge  shows  that  the  recent  reduction  of  fare 


Thk  recent  decision  in  the  case  of  the  Irving  National 
lank  of  New  York,  against  the  Ninth  Avenue  Elevated  road 
liu  revived  the  opinion  that  the  granting  of  the  use 
of  the  streets  for  these  roads  has  not  been  such  a  decided 
advantage  as  was  first  supposed ;  and  the  question  again 
suggests  itself :  "  What  is  to  be  the  future  of  the  '  L ' 
roads  and  Rapid  Transit  in  New  York.'"  In  this  case, 
which  it  must  be  remembered,  though  now  but  a  solitary 
one,  may  be  taken  for  an  example  by  owners  of  property 
similarly  affected,  the  Bank  asked  for  an  injunction 
against  the  operation  of  the  road  in  question  on  the  plea 
of  past  and  present  damage  to  property  and  general 
nuisance.  This  was  granted,  and  the  damages  sustained 
were  assessed  at  a  sum  of  over  $10,000  including  interest. 
If  the  road  is  to  continue  in  operation,  the  company  must 
avoid  the  injunction  which  it  can  only  do  by  acquiring  the 
property  in  question,  for  which  a  price  satisfactory  to  the 
owners  must  be  given,  with  the  result  that  the  company 
will  be  saddled  with  property  it  does  not  want,  of  which  it 
has  itself  reduced  the  value  as  regards  future  use,  and  for 
which  it  will  have  paid  in  addition  to  the  purchase-money 
over  $10,000;  while  all  this,  though  surely  bad  enough,  is 
capped  by  the  uncomfortable  idea  that  by  the  time  it  has 
all  been  done  and  things  settled  in  this  one  case,  others 
may  arise  to  disturb  the  harmony  and  form  a  continual 
drain  upon  the  coffers  of  the  railway  company. 

Companies  which  purchase  the  land  required  for  their 
roads  and  pay  compensation  in  the  first  place  for  damage 
to  other  property  under  the  general  railway  laws,  have,  it 
is  true,  a  considerably  greater  first  cost  than  companies 
which  build  their  lines  after  the  manner  of  the  New  York 
elevated  roads  ;  but  they  have  no  subsequent  suits  for 
damages  to  property,  and  have  the  satisfaction  of  know- 
ing that  the  resources  will  not  be  dipped  into  by  com- 
pulsory purchases,  at  a  high  price,  of  property  which  will 
be  almost  useless  when  bought. 

The  multitude  of  lines  which  afford  accommodation  to 
the  city  and  suburbs  of  London,  England,  are  arranged 
after  very  different  plans.  The  Metropolitan  and  Metro- 
politan District  Railways  are  constructed  almost  entirely 
in  tunnel  or  covered-way  ("  cut-and-cover ")  through 
the  city  section  of  their  lines  with  occasional  openings, 
some  temporary  and  some  permanent,  on  vacant  blocks, 
companies'  land,  etc.  They  are  laid  out  to  tap  the 
centers  of  business  and  pleasure,  and  the  residential 
districts  to  afford  communication  with  the  main  lines 
and  territorial  stations,  and  to  accommodate  the  most 
important  routes  of  city  street  traffic,  which  requirements 
they  well  fulfill.  Owing  to  the  shape  of  the  city,  these  lines 
form  a  continuous  belt  of  irregular  shape  with  various 
branches  and  connections  to  all  the  main  lines  at  their 
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lart'e  terminal  stations  and  elsewhere ;  so  that  cars  can 
be  taken  right  from  any  trunk  line  to  almost  any  part  of 
the  city.     The  North  London  Railway  has  a  large  portion 
of  its  lines,  including  its  four-track  branch  into  the  very 
heart  of  the  city,  carried  on  a  brick  viaduct,  the  arches 
being  leased  as  stores,  stalls,  etc.     Small  streets  are  crossed 
bv  the  arches,  and   wider  ones    are  crossed    by    iron- 
plate  girders.     Neither  roads  nor  railways  are  allowed  to 
cross  other  roads  on  a  level  but  must  go  over,  under  or 
around.     Of  the   vast  number  of   main  lines   and   their 
endless  local  ramifications  which  surround  and  penetrate 
into    London,   some  few  are  in  cutting  with  retaining- 
walls  (property  being  too  valuable  to  allow  of  earthwork 
slopes,  excepting  a  few  places  where  sufficient  land  was 
originally  acquired  before  the  ground  became  valuable), 
but  the  majority  are  constructed  on  high  brick  viaducts 
of  which  there  are  juiles  and  miles,  forming  a  complicated 
network  in  the  outskirts  of  the  city  and   the  suburban 
districts.     Nearly  the  whole  of  the  city  population  lives 
outside,  at  distances  varying  from  one  to  fifty  miles,  and 
the  traffic  over  all  the  roads — inward  in  the  morning  and 
outward   in   the   evening — is   something    enormous,   the 
North  London  Railway  alone  despatching  trains  of  twelve 
cars  every  few  minutes  during  the  busy  hours,    nearly 
every  train  then  being  filled  to  its  utmost  capacity,  while 
the  other  metropolitan  lines  and  the  local  connections  of 
the  main  lines  have  about  the  same  average  amount  of 
traffic. 

The  underground  railways  have  proved  a  success  in 
almost  every  way  except  ventilation  ;  but  were  a  new  line 
of  this  character  to  be  undertaken,  this  objection  would 
very  probably  be  obviated,  for  our  knowledge  of  the 
principles  of  ventilation  has  greatly  increased  since  those 
lines  were  built,  and  improvements  are  constantly  being 
made  in  the  manner  of  applying  these  principles  to  prac- 
tical uses,  while  should  electricity  be  adopted  as  a  future 
motive  power,  this  question  would  be  considerbly  sim- 
plified. ■■  -■  ■  ■  ■■•■•:-.-■■'-"•  .■■-■^  :•■•.■.■-    .■■■.•:;       ■■■]..•■ 

Vienna,  in  Austria,  is  about  to  construct  an  iron 
elevated  railway,  which,  however,  will  not  be  laid 
through  the  streets,  but  will  form  a  "circle"  after  the 
manner  of  the  route  of  the  London  underground  lines. 

Considering  the  question  of  the  motors,  it  is  very 
evident  that  ordinary  steam-locomotives  are  not  suitable 
for  the  elevated  lines  on  account  of  their  noise  and  the 
amount  of  dirt  and  water  they  scatter  over  the  roads. 
Compressed-air,  gas.  fireless  steam-locomotives  and  other 
plans  have  been  attempted  but  with  little  practical  suc- 
cess. The  cable  system  seems  distined  to  a  great  future, 
but  the  plan  which  seems  to  offer  the  greatest  advantages 
is  that  which  has  electricity  for  its  motive  power,  either 
on  the  storage  system  in  which  the  electricity  is  carried 
in  "accumulators"  in  the  car  itself,  or  the  conducting 
system  in  which  the  electricity  is  generated  at  certain 
points  along  the  line  and  conveyed  through  rods  running 
alongside  or  in  the  middle  of  the  track,  whence  it  is  taken 
to  the  machinery  attached  to  the  locomotive  and  touching 
the  rod.  Street-cars  have  been  worked  by  electricity  on 
the  former  system  and  a  short  line  of  railway  is  in  regular 
operation  on  the  conducting  system  in  the  north  of 
Ireland  ;  while  a  project  was  brought  before  the  notice 
of  the  writer  not  long  ago  to  work  a  system  of  light  rail- 
ways on  this  plan,  the  electricity  being  generated  by  the 
natural  water-power    of  the  distrigt.     For  underground 


roads  it  is  far  preferable  to  steam  and  nearly  all  other 
methods,  and  with  it  the  Broadway  Arcade  Railway  might 
be  a  practicable  and  successful  scheme. 

As  to  the  rolling-stock  for  city  railways,  the  English 
plan  of  having  doors  at  the  side  has  the  great  ad- 
vantage  of  enabling  a  long,  crowded  train  to  be 
emptied  almost  immediately,  since,  when  a  train  runs 
alongside  a  platform,  there  is  a  door  to  every  ten  pas- 
sengers, while  in  a  dock  between  two  platforms,  as  is 
usual  at  terminal  stations,  there  are  two  doors  available, 
or  one  to  every  five  passengers.  The  cars  on  the  London 
railways  average  28  ft.  in  length  and  8  ft.  in  width, 
weigh  about  8  tons  (=  17,920  lbs.),  and  are  carried 
by  two  pairs  of  42-inch  wheels  on  the  ordinary  English 
plan.  They  have  five  compartments,  each  accommodating 
ten  passengers,  five  on  each  side,  making  a  total  sitting 
accommodation  for  fifty  passengers  to  each  car,  though 
of  course  in  busy  times  standing  passengers  increase  this 
number  about  one-half.  Probably  a  modification  might 
be  desired  to  combine  the  advantages  of  the  American 
and  English  styles  of  construction.  The  trains  are  "close 
coupled  "  as  a  rule,  that  is,  the  cars  are  drawn  close  to- 
gether and  never  uncoupled  except  for  repairs,  etc.  Before 
leaving  the  consideration  of  the  rolling-stock,  I  would  say 
for  the  information  of  a  correspondent  of  the  January 
number  of  the  Journal,  that  the  cars  are  for  the  most 
part  roomy  and  well-furnished  and  well-lighted,  gas  being 
used  on  nearly  all  trains  for  distances  up  to  ten  or  fifteen 
miles.  Smoking  compartments  are  used  as  such  all  the 
life  of  the  car,  and  the  windows  are  washed  daily  as  any- 
one may  know  who  has  stood  in  one  of  the  large  yards 
and  seen  the  gangs  of  men  swarming  inside  and  outside  ' 
of  the  cars,  washing,  cleaning,  brushing,  dusting  and 
polishing.  -  .    _ 

The^  London  stations  possess  great  advantages  of  ac- 
commodation over  those  on  the  New  York  elevated  roads, 
for  not  one  is  without  its  separate  waiting-rooms  for  men 
and  women ;  its  urinals,  water  closets  (which  should  be 
considered  absolutely  indispensable  in  every  case),  and 
other  conveniences,  while  the  buildings  are  more  commo-  : 
dious  and  substantial. 

Comparing  the  underground   lines,  the   iron  elevated 
roads  through  the  streets  and  the  brick  viaducts  on  the 
railway  company's  own  land,  the  advantages  would  seem 
to  be  largely  in  favor  of  the  latter.    The  companies  have  • 
no  lawsuits  for  damages  to  property  after  the  road   is 
built;  the  rent  of  the  arches  brings  in  quite  a  considerable 
sum ;  the  ventilation  is  good  ;  there  is  no  obstruction  or  ^ 
nuisance  of  any  kind  in  the  streets;  ordinary  locomotives 
may  be  used  without  being  a  nuisance ;  the  noise  is  con-  ' 
siderably  less  than  on  the  iron  viaducts  of  this  city,  and 
the  route  can  be  laid  out  with  regard  to  favorable  grades 
and  curves,  and  to  touch  or  avoid  certain  points,  since  it 
is  not  confined  to  the  location  of  the  streets,  while  heavy 
freight  and  general  traffic  can  be  accommodated,  for  all 
the    traffic,  local,  through,    mail,  express,  freight,  etc.,  ■■. 
travel  over  the  London  roads  night  and  day. 

If,  as  has  been  suggested,  the  "  L  "  roads  cannot  be  re-  , 
garded  as  a  final  solution  of  the  Rapid  Transit  question, 
it  would  seem  wise  to  consider  the  advisability  of  adopt- 
ing a  system  of  railroads  on  brick  viaducts  on  land 
belonging  to  the  railway  company,  since  such  a  plan  ap-  ':■ 
pears  to  comprise  the  greatest  advantages  for  cost,  con- 
veniences and  carrying-capacity. 
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THE    LIABILITY 
COMPANIES 


OF    STREET-RAILWAY 
FOR    NEGLIGENCE. 


BY   O.    S.    BRUMHACK. 
[A  Paper  read  before  the  Convention  of  the  Ohio  State  Tramway 

Association.] 


{Continued.) 


I.    LIABILITY   OF   STREET-RAILWAYS   TO   THE  PUBLIC   FOR 

WANT   OF   CARE. 


The  first  division,  liability  to  the  public,  we  will  con- 
sider under  two  sub-divisions :  a,  liability  to  passengers, 
and  b,  liability  to  those  not  passengers. 

a.    LIABILITY   TO  PASSENGERS. 

Street-railways  are  what  are  technically  called  common 
carriers — that  is,  the  law  regards  them  as  a  partly  public 
institution,  granted  special  rights  and  power  for  the  pub- 
lic benefit.  And  in  return  for  these  privileges,  holds 
them  to  a  special  accountability  for  the  fulfillment  of  their 
duties  in  a  safe  and  careful  manner.  Chief  among  the 
special  rights  so  granted  to  street-railways,  is  the  right  to 
carry  passengers  and  charge  a  toll  therefor.  In  so  doing 
the  law  presumes  a  contract  between  the  carrier  and  the 
passenger,  that  the  carrier  will  transport  the  passenger 
carefully  and  safely,  and  to  that  end  must  exercise  the 
greatest  care."       . 

In  this  class  of  cases,  then,  where  passengers  are  in- 
jured by  the  negligence  of  the  railroad  company,  the 
proof  of  the  injury  establishes  a /r/wrf/ar/V  case  of  negli- 
gence.' °  Passengers  are,  as  it  were,  the  guests  of  a  com- 
mon carrier,  and,  while  it  does  not  insure  their  safety,  it 
must  still  exercise  the  highest  degree  of  care  and  prudence 
in  their  safe  transportation.*  *  Nor  can  a  common  carrier 
restrict  its  liability  for  such  great  care  by  a  special  con- 
tract with  a  paying  passenger.  Indeed,  it  is  questionable 
whether  it  could  do  so  with  a  free-pass  passenger, '^  being 
against  public  policy. 

It  has  likewise  been  questioned,  but  not  decided,  in  one 
Ohio  case,  whether  a  common  carrier  can  be  held  to 
warrant  the  good  conduct  of  a  servant  toward  a  passen- 
ger. *^  This  same  case,  however,  clearly  decides  that  a 
railroad  company  is  not  responsible  for  the  wrongful  act 
of  a  servant  outside  the  scope  of  his  employment,  as  in 
thi»  case,  where  the  baggage-master  struck  a  passenger 
with  a  hatchet.'^  This  case  is  cited  and  approved  in  the 
case  oi  James  Healey  v.  The  City  Passenj^er  Railway  Co.,^^ 
where  it  is  expressly  stated  that  a  company  is  liable  for 
the  excessive  force  and  violence  used  by  a  car  dri7>er  in 
ejecting  a  person  for  non-payment  of  fare,  pro^'ided  he  has 
any  authority  to  collect  fares  ;  so  also  a  conductor.  • "  As 
a  rule,  in  ejecting  a  person  from  a  car,  no  more  force  or 
violence  must  be  used  than  necessary.  Whether  the  car 
should  be  brought  to  a  stop  before  ejecting  the  passenger 
is  a  question  for  the  jury  to  decide  under  all  the  circum- 
stances.*»  As  a  rule,  however,  the  car  should  be  stopped, 
or  its  speed  so  slackened  that  the  person  may  leave  it 
safely. '»  In  other  States  where  the  question  has  arisen, 
street-railways  are  held  liable  for  injuries  to  passengers 
caused  by  being  compelled  to  stand  on  the  platform  when 
the  car  was  crowded.  While  the  company  is  not  bound  to 
provide  seats,  yet  it  must  answer  in  damages  if  the  pas- 
senger is  injured  without  fault  of  his  own  by  being  com- 
pelled to  stand  on  the  platform.-"  Riding  on  the  plat- 
form is  not  contributory  negligence  in  itself,^'  but  the 


passenger  must  place  himself  in  as  safe  place  and  position 
as  he  can  find. 22 

From  these  illustrative  cases,  we  see  street-railroad 
companies  are  bound  to  use  the  greatest  precautions  to 
keep  their  passengers  unharmed.  The  cars,  track,  harness, 
and  other  paraphernalia  must  be  kept  in  good  repair,  and 
servants  must  exercise  the  utmost  diligence  to  prevent 
accident,  for  if  injury  should  result  to  a  passenger  because 
of  any  lack  of  great  care,  and  he  should  not  be  guilty  of 
any  contributory  negligence,  a  good  case  for  damages 
would  be  made. 

b.  LIA15ILITY  TO  THOSE  NOT  PASSENGERS.     '    • 

To  the  general  public  at  large,  meaning  all  those  who 
are  not  passengers,  street-railway  companies  owe  a  far 
less  degree  of  care,  being  what  is  generally  denominated 
as  "  ordinary  "  or  "  reasonable  "  care,  such  as  any  reason- 
able man  would  exercise  under  the  circumstances. '^^  In 
the  case  of  Pendleton  Street  R.  R.  v.  Shires,  Judge  Brink- 
erhoff  says  :  "  Street-railroad  employes  are  bound  to  the 

highest  degree  of  care  and  prudence with  a 

view  to  secure  the  safety  of  their  passengers.  In  respect 
to  the  members  of  the  general  public,  (not  being  passen- 
gers), they  are  only  bound  to  exercise  what  amounts, 
under  all  the  circumstances  of  the  case,  to  ordinary  care 
and  prudence." 2*  This  was  a  case  where  the  team  of 
horses  got  away  from  the  car  and  ran  over  Mrs.  Shires, 
greatly  injuring  her.  In  another  case^'  the  court  says: 
*'  It  is  ordinary  care  for  a  street-car  driver  to  watch  his 
horses  mainly,  and  to  what  can  be  seen  in  front  without 
looking  back.  .  ;  .  ,  But  if  he  sees  any  danger  in 
other  directions,  it  is  his  duty  to  stop."  The  rule  of  con- 
tributory negligence  is  alike  applicable  in  these  cases,  as 
indeed,  in  most  cases  of  negligence.  The  plaintiff  who 
seeks  to  recover  must  be  without  fault.  There  is  a  ex- 
ception in  Ohio  to  this  rule — in  cases  of  children  who 
have  not  reached  the  age  of  discretion — negligence  is  ex- 
cused in  them,  care  not  being  required  of  one  so  young. 
Even  though  the  parent  or  guardian  is  careless  in  allowing 
the  child  to  be  upon  the  street  unprotected,  yet  the  company 
will  be  held  liable  if  there  was  any  neglect  or  carelessness 
on  the  part  of  its  servants,  although  the  child  itself  con- 
tributed to  the  injury.^''  So  that  here,  again, ^''r<f<i:/  care 
must  be  exercised  to  prevent  injury  to  children.  In  such 
a  case  the  company  can  have  no  benefit  of  contributory 
negligence,  and  could  only  hope  to  show  itself  without 
fault,  to  avoid  liability.    ..  ,  .  i  .' 


19.  5  Allen,  557. 

20.  I  Svveeney  298,  490 


9.  u)  Ohio  St.  12. 

10.  4   Bull    II ;    38  Ohio  St.   461  ; 

I  Thompson  Nejf.  46. 

11.  30  Ohio  St.  451  ;  H)  Id.  12. 

12.  19  Ohio  St.  13. 

13.  19  Ohio  St.  133. 

14.  19  Ohio  St.  no. 

15.  28  Ohio  St.  23. 

16.  21  Ohio  St.  518. 

17.  3  W.  L.  G.  90  ;  32  Ohio  St.  345. 

18.  28  Ohio  St.  23.     Citing  118  Mass. 

{To  be  concluded.) 


34  N.  Y.670; 


67  N.  Y.  596  ;  yi   N.  Y.  Sup. 
Ct.  392. 

21.  87  N.  Y.  63. 

22.  36  N.  Y.  135. 

23.  8  Ohio  St.  570. 

24.  18  Ohio  St.  225.  : 

25.  I.  C.  S.  C.  Rep.  i8<j. 

26.  1 8  Ohio  St.  399  ;  30  hi.  451. 


Electric  Railways  in  San  Francisco. 


J--.:. 


It  is  expected  that  in  a  few  weeks  the  Pacific  Coast 
Electric  Construction  Co.  will  have  an  experimental 
electric  road  running  from  the  Southern  Pacific  depot  to 
the  Union  Iron  Works  at  the  Protrero,  in  San  Francisco. 
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For  some  time  past  experiments  have  been  made  in  this 
direction,  and  the  plans  are  now  said  to  be  complete. 
The  road  will  be  similar  to  the  cable-road,  only,  instead 
of  a  cable  underneath  the  track,  there  will  be  a  negative 
and  positive  wire.  These,  when  brought  together  by  the 
<rrip  of  the  dummy,  will  complete  the  circuit  and  provide 
the  motive  power.  When  the  car  stops  the  wires  will  be 
released ;  thus  the  power  necessary  to  drive  the  car  will 
be  saved  while  it  is  at  rest.  The  generating  machines 
arc  also  so  arranged  that  as  soon  as  a  car  stops  they  will 
cease  to  generate  the  amount  of  electricity  to  propel  the 
car.  Should  the  experimental  line  prove  a  success,  elec- 
tricity as  a  motive-power  will,  no  doubt,  be  adopted  on 
many  of  the  street-railway  lines  in  San  Francisco. 


The  St.  Louis  Cable  Road. 


Owing  to  the  strong  and  apparently  organized  opposi- 
tion to  the  one  year's  extension  of  time  for  completion  of 
the  work  sought  by  the  St.  Louis  (Mo.)  Cable  R.  R. 
Co.,  the  company  recently  discussed  the  advisability 
of  withdrawing,  forfeiting  their  bond  and  disposing  of 
the  material  on  hand.  At  a  recent  meeting  however,  be- 
tween the  cable  company  and  the  Railroad  Committee 
of  the  Council,  a  through  understanding  was  come  to  and 
all  differences  straightened  out,  mutual  concessions  being 
made.  Grading  was  done  for  two  blocks  on  Franklin 
avenue,  the  power-house  is  nearly  completed,  the  engine 
and  drum  are  made,  and  the  steel  "  yokes  "  are  being 
constructed  at  Pullman,  111.  The  cable,  weighing  forty- 
five  tons,  has  been  delivered,  and  the  cars  are  now  in  the 
shops  of  the  builders,  Brownell  &  Wright, 


Steam  Street-Car  Motors  in  London. 


Steam-motors  for  street-cars  are  coming  into  extended 
use  in  England,  but  have  only  just  been  introduced  in 
London.  The  motors,  which  emit  neither  steam  nor 
smoke,  are  built  by  Merryweather  &  Co.,  best  known 
as  makers  of  steam  fire-engines.  The  line  has  some  heavy 
grades,  and  is  six  miles  in  length.  The  cars  are  carried 
on  two  four-wheeled  trucks. 


Street-Railway  Construction  in  Cincinnati. 


The  Cincinnati  Street-Railroad  Company  notified  the 
Board  of  Public  Works  that  Rees  E.  and  George  F.  Mc- 
Duflie  on  recently  assigned  their  interest  under  ordinances 
and  contract  with  the  city  in  the  right  to  construct  and 
operate  Street-Railroad  Route  No.  21  (the  Warsaw  Pike 
and  Price  Hill  Route)  to  the  Consolidated.  They  de- 
sire to  proceed  promptly,  but  say  they  are  confronted 
with  the  difficulty  of  doing  so  properly  by  the  condition 
in  which  the  work  done  on  Warsaw  pike  and  Hawthorne 
street  has  been  completed.  The  original  contract  re- 
quires a  metal  of  sixteen  inches,  but  the  pike  as  com- 
pleted has  only  nine  inches  of  metal.  This  would  cause 
the  track,  if  laid,  to  stand  three  to  six  inches  above  the 
metal.  They  urge  the  board  to  have  the  stakes  set  for 
the  railway  to  the  established  grade,  and  that  the  metal 
be  at  once  provided  to  complete  the  street  as  the  track 
progresses.       -•  ^  ^^ \ :;.:;;  :-vi;.'>:-vv-.:.  ..-.•:.,   ^.■■•-■ 


Street-Railways  in  Birmingham,  Ala. 


The  new  line  to  the  base-ball  park  in  Birmingham,  Ala., 
and  on  beyond  to  Lakeview,  is  progressing  rapidly  and 
will  becompleted  within  two  weeks.  The  track  is  laid 
with  thirty-pound  iron,  as  a  heavy  dummy  engine  is  to  be 
used  on  this  line  as  motive  power.  The  Georgia  Pacific 
road  is  building  a  handsome  brick  structure  on  First 
avenue  for  its  general  officers.  This  road  has  just  com- 
pleted its  repair  shop)S  and  round  house.     " 


The  Brooklyn  Bridge  Passenger-Railway. 


During  the  busiest  hours  of  the  day  cars  are  run  upon 
the  passenger-railway  of  the  Brooklyn  Bridge  on  a  minute 
and  three-quarters  headway,  ten  trains  of  two  cars  each 
being  operated.  It  is  estimated  that  the  railway  could 
carr)-  6.000  passengers  per  hour  if  pressed,  but  during 
the  bus)^  hours,  at  present,  not  over  4,000  are  carried 
hourly.  The  reduction  of  the  fare  upon  the  cars  from 
five  to  three  cents  has  resulted  in  a  consideralbe  increase 
of  travel  and  also  in  the  receipts,  the  latter  being  forty 
per  cent,  greater  than  before  the  reduction.  _ 


STREET-RAILWAY  NOTES. 


Andrew  Trimbill,  secretary  of  the  Ewing  Avenue 
Street-Railway  Company,  of  Chicago,  which  has  been 
granted  an  ordinance  by  the  village  trustees  to  construct 
a  street-railway  in  South  Chicago,  states  that  the  com- 
pany has  begun  work  on  the  construction  of  the  line. 
Ties  are  being  laid  along  the  proposed  route,  and  the  rails 
are  on  the  way  from  Cleveland,  Ohio. 

The  first  cable-car  over  the  Ninth  street  incline  of  the 
new  street-railway  in  Kansas  City,  Mo.,  descended  recently 
on  its  trial  trip  to  the  Union  depot.  The  test  was  entirely 
satisfactory,  and  the  road  will  shortly  be  opened  for 
business.  ■.,•:  .  ■  .j.  v      ■  ^     .    •      -^         .    ^  ..v  /:;v  -  ■:      ■:■■ . 

Attention  is  called  to  an  advertisement  in  this  issue 
of  the  Journal,  of  the  Peoples'  Passenger  Railway  Co., 
of  Philadelphia,  in  which  the  company  offer  a  number  of 
street-cars  for  sale. 

In  the  department  of  New  Inventions  of  this  month's 
Journal,  is  published  the  description  of  an  improved 
fare-box  for  street-cars.      S:^^.^^.    •      ■   '       .'   '  ;  ^.. 

The  cable  railway  of  the  North  Hudson  County 
(N.  J.)  Railway  Co.  is  expected  to  commence  running  by 

July    ISt.     .;...^    '••-V. .'.;',:    ^  --^r      ■..•.«;...;.-  -■:,-■..  ^    ■  •^': 

A  new  cross-town  line  from  Hamilton  ferry,  Brooklyn, 
to  the  bridge,  is  to  be  constructed  by  the  Atlantic  Avenue 
road. 

The  Philadelphia  City  Passenger-Railway  has  been, 
leased  to  the  West  Philadelphia  Railway  Co. 

The  Fonda  (N.  Y.)  &  Fultonville  Street-Railway  has 
been  abandoned  and  the  tracks  removed. 

Work  is  shortly  to  commence  on  a  street-railway  in 
Oswego,  N.  Y.    v-;--".\v.>;'V^;^'-'.:- ;■-",'■'■"■-  -'■'■■'■''■■''----■■  '"; 

The  Brooklyn  Elevated  road  is  now  in  successful 
operation.  '        -1-    V.^  %-':."  si:;:-     .      :  . 

A  NEW  street-railway  is  to  be  built  in  Charleston,  S.  C. 
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Vaughan's    Car-Coupling, 


Frank  Vaughan,  of  Elizabeth  City,  N.  C  has  recent- 
ly invented  a  new  form  of  car-coupling,  the  construction 
and  operation  of  which  are  shown  in  the  accompany  in  jjj 
cuts.  Fig.  I  is  a  perspective  view  of  a  car  provided  with 
the  coupling;  Fig.  2,  a  vertical  section  of  the  link  and 
spring  through  the  line  x  .v  on  Fig.  i,  and  Fig.  3  is  a  side 
view  of  the  two  t6uplings  on  different  cars  in  the  act  of 
coupling,  the  draw-head  being  in  section. 


-  -  VAUGHAN  S   CAR-COUrUNG. 

S  is  a  spring,  which  may  be  of  the  coiled  elliptical  form, 
as  shown,  or  spiral,  or  of  other  shape.  This  spring  is 
firmly  attached  to  one  end  of  the  sliding  plate  X,  which 
is  arranged  in  guides  upon  the  ends  of  each  car,  and  is 
adapted  to  slide  transversely  to  the  car,  as  indicated  by 
the  arrows  in  Fig.  i.  B  is  the  draw-head,  which  is  at- 
tached to  the  sliding  plate  at  its  other  end,  and  just  be- 
side the  spring.  In  the  draw-head  are  arranged  JJ-shaped 
springs/,  which  extend  back  into  the  throat  of  the  draw- 
head,  and  also  outside  and  around  the  side  edges  of  the 
draw-head,  as  shown.  P  is  a  coupling-pm,  which  passes 
through  a  slot  in  the  top  of  the  draw-head,  and  which  pin 
is  at  its  upper  end  jointed  to  the  lever  e,  fulcrumed  at  />, 
and  worked  by  a  rod,  f,  to  raise  or  lower  the  pin.  T  is  a 
casing  attached  to  the  spring  S,  and  in  which  is  con- 
tained the  butt-end  of  the  link  L.  This  link  is  connected 
to  the  casing  T,  and  spring  S,  by  a  ball-and-socket  joint, 
A,  that  allows  the  link  to  oscillate  vertically  or  side-wise. 
Inside  of  the  casing  T  are  arranged  springs  ti  a,  which 
hold  or  bring  back  the  link  to  a  horizontal  position.  The 
lower  side  of  the  casing  T  is  by  preference  made  a  little 
longer  than  the  upper,  to   sustain  the  link  securely.     ,    ;  . 

In  making  use  of  the  coupling,  the  frame  X,  on  one  car 
is  adjusted  so  that  its  link  will  be  in  the  middle  of  the  car, 
and  the  frame  X,  on  the  other  car,  is  adjusted  so  that  its 
draw-head  will  be  in  the  middle  of  the  car.  Then  as  the 
cars  come  together  the  link  L,  of  one  car  enters  the  draw- 
head  of  the  other,  and,  pushing  back  the  jointed  coupling- 
pin  P,  allows  the  latter  to  fall  through  the  link  and  couple 
the  cars.  Then  when  the  draft-strain  is  exerted  the  lower 
end  of  the  pin  P,  catches  against  a  lug  /,  in  the  bottom  of 
the  draw-head,  which  lug  holds  the  pin  and    prevents  it 


from  pulling  out  again.  For  moving  the  sliding  frame  X, 
from  side  to  side  any  suitable  mechanism — such  as  a  hand 
wheel  or  lever,  M — may  be  employed. 

At  /,  on  the  frame  X,  is  attached  a  signal  rod,  that  ex- 
tend up  above  the  top  of  the  car.  At  its  upper  end  ii 
bears  a  board  painted  red,  and  is  designed  to  carry  a  red 
lantern  at  night,  so  cars  may  be  coupled  at  night  as  well 
as  in  the  day,  only  one  red  light  being  at  the  center^ 
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VAUGHAN  S    CAR-COUrUNG.  I 

In  practice  the  sliding  frame  X,  should  be  stoutly  made 
and  strongly  connected  to  the  end  of  the  car,  or  to  the 
under  side  of  the  car  near  the  end.  To  reduce  a  breaking 
strain  on  the  spring  S,  stop  devices  may  be  arranged  to 
come  into  action  and  relieve  the  spring  when  drawn  out 
to  a  certain  distance,  as  is  frequently  done  in  such  cases. 


Loveless'  Spark-Arrester  and  Consumer. 


Chas.  B.  Loveless,  of  Worthington,  Minn.,  is  the  in- 
ventor of  a  spark-arrester  and  consumer  for  locomotives 
which  is  herewith  illustrated  and  described.  The  object 
of  the  invention  is  to  provide  simple  and  effective  means 
whereby  the  gas,  smoke,  sparks  or  cinders  from  a  locomo- 
tive are  conducted  back  to  the  fire-box  thereof  and  con- 
sumed, thus  preventing  the  sparks  setting  fire  to  prairies 
or  brush-wood  along  the  line  of  the  road,  and  also  pre- 
venting the  smoke  and  cinders  passing  into  the  cars  ;  and 
it  consisted  in  the  peculiar  construction  of  the  smoke- 
stack, providing  it  with  an  independent  conducting-pipe 
communicating  therewith  and  with  the  fire-box  of  the 
boiler. 

In  the  accompanying  cuts  Fig.  i  is  a  side  illustration 
of  a  locomotive-boiler  and  fire-box  partly  broken  away  to 
show  the  conducting-pipe  communicating  therewith  and 
with  the  smoke-stack  ;  Fig.  2,  a  sectional  elevation  of  the 
smoke-stack  and  conducting-pipe,  showing  it  connecting 
with  the  smoke-box  at  the  front  end  of  the  boiler ;  Fig. 
3,  an  under  plan  view  of  the  hood  which  forms  the  top  of 
the  smoke-stack ;  Fig.  4.  a  top  plan  view  of  the  upper 
end  of  the  smoke-stack  with  the  hood  removed,  and  Fig. 
6,  an  under  plan  sectional  view  taken  on  line  x  x  of 
Fig.  2. 

A  represents  the  improved  smoke-stack  communicating 
with  the  smoke-box  B.  of  the  usual  boiler  C.  This  boiler 
is  of  the  kind  ordinarily  used  in  a  locomotive-engine,  and 
is  provided  at  its  rear  end  with  a  fire-box  D.  Immediately 
under  the  grate  of  the  fire-box  D,  is  a  chamber  E,  with 
which  communicates  a  conducting-pipe  F,  of  any  suitable 
size  and  diameter,  this  pipe  passing  up  through  the 
smoke-box  and  alongside  the  stack  A,  communicating 
therewith  at  its  upper  end.     The  upper  end  of  the  con- 
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(iucting-pipe  F,  terminates  in  a  funnel-shaped  head  G, 
which  is  secured  to  the  rim  a,  of  the  smoke-stack  A.  At 
the  rear  of  the  rim  a,  is  an  elongated  opening  b,  located 
directly  opposite  the  funnel-shaped  head  G,  and  divided 
into  two  independent  openings  by  a  vertical  partition  c, 
which  also  divides  the  funnel-shaped  head,  as  shown  in 
Figs.  2  and  4.  Upon  the  smoke-stack  A,  is  suitably  sup- 
ported a  hood  H,  provided  with  a  perforated  sheet-metal 
or  wire-gauze  screen  I.  This  hood  H,  is  so  connected  to 
the  stack  A,  as  will  allow  of  its  moving  horizontally 
thereon  in  the  arc  of  a  circle  to  bring  it  in  the  direction  of 
the  wind. 


Fig.  I 


loveless'  spark-arrester  and  consumer.    ;: 

The  hood  H,  is  formed  with  a  depending  flange,  d, 
which  fits  over  the  edge  of  the  rim  a,  and  also  a  similar 
tlange,  e,  fitting  over  the  edge  of  the  funnel-shaped  head 
G,  which  is  provided  with  two  or  more  friction  rollers,/. 
A  horizontal  plate,  K,  of  the  hood  H,  bears  upon  the  roll- 
ers/, thus  enabling  it  to  turn  with  comparatively  little 
friction.  The  hood  H,  is  provided  with  a  central  rod  or 
spindle,^'-,  w^hich  turns  with  it,  and  is  supported  by  diame- 
trical braces  //  /,  connected  to  the  interior  sides  of  the 
stack  A,  the  lower  one,  as  shown  at  /,  forming  a  step  for 
the  reduced  end  of  the  rod  or  spindle  j/^,  to  turn  on.  The 
hood  H,  is  provided  with  a  concavo-convex  deflecting 
plate,  L,  the  concave  or  dished  form  thereof  more  effec- 
tually catching  the  smoke,  sparks,  or  cinders  as  they  pass 
up  the  stack  and  throwing  them  through  the  opening  b, 
into  the  pipe  F.  The  smoke,  sparks,  or  cinders  come  in 
contact  with  a  second  deflecting-plate,  M,  arranged  below 
the  plate  L,  and  rigidly  secured  to  the  rod  or  spindle  i/^, 
so  that  it  will  revolve  with  it  and  give  the  sparks  or  cin- 
ders a  chute  laterally  and  into  the  opening  b,  as  they  pass 
up  the  stack  from  the  smoke-box  B.  The  plate  or 
partition  e,  divides_the  funnel-shaped  head  G,  into  two 
separate  conduits,  each  leading  into  the  conducting-pipe 
F,  as  shown  in  Fig.  5,  communication  being  had  there- 
with through  the  opening  (^,  and  opening  /-,  in  the  plate  K. 
13y  this  division  of  the  head  G,  to  form  two  conduits,  the 
wind  will  strike  against  the  partition  e,  and  be  driven 
down  through  the  pipe  F.thus  preventiug  its  interference 
with  the  smoke,  cinders,  or  sparks  as  it  passes  down  the 
other  conduit  or  on  the  opposite  side  of  the  partition  ; 
this  being  especially  important  when  the  wind  is  blowing 
in  a  direction  at  right  angles  to  the  direction  in  which  the 
train  is  moving.  The  wind  as  it  passes  through  the 
meshes  of  the  screen  I,  into  the  hood  H,  catches  the  smoke. 


sparks,  or  cinders  as  they  are  thrown  back  by  the  plate 
M,  and  thus  conveyed  through  the  opening  k,  into  the 
pipe  F,  from  which  they  are  conducted  to  the  chamber 
E,  under  the  fire-box  B,  and  there  consumed.  It  will  be 
seen  that  the  entire  volume  of  smoke,  gas,  cinders,  or 
sparks  is  thrown  into  the  rear  part  of  the  hood  of  the 
smoke-stack,  the  wind  being  drawn  in  at  the  front  there- 
of through  the  meshes  of  the  screen,  and  not  only  carrying 
the  smoke,  gas,  cinders,  or  sparks  through  the  conduct- 
ing-pipe to  the  chamber  under  the  fire-box  at  the  rear  of 
the  boiler,  but  supplying  the  necessary  oxygen  to  keep  up 
the  combustion,  a  suction  being  thus  created  under  the 
fire-box  atone  end  of  the  conducting-pipe,  while  at  the 
opposite  end,  the  smoke,  sparks,  or  cinders  are  being 
forced  through  it  by  the  action  of  the  wind.  It  should  be 
understood  that  the  speed  or  motion  of  the  engine  or 
locomotive,  forces  the  wind  into  the  hood  of  the  smoke- 
stack, which  conveys  the  sparks  thrown  by  the  exhaust- 
steam  against  the  screen,  back  against  the  rear  portion  of 
the  hood  and  into  the  conducting-pipe  leading  to  the 
fire-box,  the  sparks  being  thrown  by  each  exhaust  of  the 
steam  against  the  interior  surface  of  the  screen,  the  suc- 
tion created  in  the  pipe  drawing  ever>'thing  through  it  to 
the  fire-box. 


loveless'  spark-arrkster  and  consumer. 

To  consume  more  effectually  the  escaping  products  of 
combustion,  the  conducting-pipe  F,  is  punched  with  a 
branch  pipe,  N,  communicating  therewith,  and  entering 
the  fire-box  D,  some  distance  above  the  fuel,  as  shown  in 
Fig.  I.  The  portion  of  the  pipe  N  entering  the  fire-box 
may  terminate  in  a  J-branch,  a  spiral  coil,  or  in  any  other 
suitable  form  found  most  desirable,  and  is  closed  at  its 
ends,  and  provided  with  perforations,  the  object  thereof 
being  more  effectually  to  distribute  the  escaping  air  mixed 
with  gas  and  smoke  which  is  unconsumed  throughout  the 
area  of  the  fire-box  above  the  flame,  in  order  to  ignite 
and  burn  up  the  products  of  combustion  before  entering 
the  flues,  in  addition  to  that  which  escapes  from  the  con- 
ducting-pipe into  the  chamber  E.    >;  V;.^.^v\i-  :  >  \^    '-  > 

The  operation  of  the  device  is  very  simple  as  well  as 
effective  in  consuming  all  products  of  combustion  that 
would  otherwise  pass  out  of  the  smoke-stack  through  the 
meshes  of  the  screen,  the  gas,  smoke,  cinders,  or  sparks 
as  they  pass  up  the  stack  A,  being  deflected  against  the 
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plate  L,  by  means  of  the  LeJwer  plate.  M,  the  greater  body 
of  air  which  enters  the^p  or  hood  H,  above  the  plate  L, 
or  upon  the  outsid^  thereof,  as  indicated  by  the  arrow, 
passing  down  the^  conducting-pipe  F,  and  by  so  doing 
creating  a  suction,  which  draws  the  products  of  combus- 
tion through  the  opening  b,  and  carries  them  with  it  to 
the  point  of  discharge,  as  before  described. 
'  The  products  not  drawn  through  the  opening  b,  and 
which  pass  above  and  over  the  plate  L,  are  carried  by  the 
incoming  current  of  air  down  the  pipe  F,  thus  making 
provision  for  a  complete  conduction  of  the  gases,  smoke, 
cinders,  or  sparks,  as  they  pass  up  the  smoke-stack,  to  a 
point  where  they  are  consumed. 

When  the  engine  is  not  in  motion,  the  draft  and  smoke 
may  pass  out  at  the  top  of  the  smoke-stack  through  the 
screen,  provision  being  made  under  the  fire-box  to  take 
in  air  to  supply  it  when  the  engine  is  running  backward 
or  remaining  stationary. 

The  device  is  especially  designed  for  locomotives,  but 
it  may  also  be  successfully  applied  to  all  classes  of  mov- 
ing engines.  Through  the  consumption  of  the  uncon- 
sumed  gases  and  other  products,  which  is  accomplishied 
by  the  device,  the  inventor  claims  that  a  saving  of  twenty- 
five  per  cent,  of  fuel  is  effected. 


De    Lanoy's   Mail-Bag'  Catcher   and    Deliverer. 

Harry  De  Lanov,  of  Hasting-on-the-Hudson,  N.  Y., 
is  the  inventor  of  an  improved  device  for  simultaneously 
taking  mail-bags  from  the  cranes  by  the  side  of  a  railway 
track  and  delivering  bags  to  the  same  crane,  without 
checking  the  speed  of  the  car.     Although  the  invention 
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>  DE    I.ANOV'S    MAII.-nAO    CATCHKR    AND    DELIVERER. 

is  one  of  more  interest  to  the  Post-office  Department  as 
tending  to  save  destruction  of  mail-bags,  and  the  preven- 
tion of  loss  of  mail  matter,  the  adoption  would  also  free 
the  railway  service  of  the  danger  to  life  and  the  destruc- 


tion of  property  to  which  the  present  system  of  throwing 
the  bags  from  the  cars  exposes  the  public  and  the  rail- 
ways, and  is,  therefore,  of  interest  to  the  corporations. 
The  device  is  simple  as  will  be  seen  by  the  accompanyin<^r 
cuts  and  explanation. 

Fig.  I  represents  the  bag  on  the  car  ready  for  deliver^'. 
The  main  bar  A,  similar  in  shape  to  the  one  in  use,  and 
which  is  used  with  and  rotates  in  the  same  fitting  now  on 
the  cars,  has  a  catcher-arm  B,  with  a  rearward  extension, 
at  the  extremity  of  which  is  a  spring-clasp  hook  which 
holds  the  upper  ring  of  the  bag.     The  lower  ring  is  at- 


DE   LANOV'S   MAIL-BAG   CATCHER    AND   DELIVERER. 

tached  to  a  similar  hook  at  the  extremity  of  the  lower 
bar  C,  which  extremity  is  brought  within  easy  reach  for 
attachment  by  the  postal  clerk  on  the  car,  by  sliding 
through  the  sleeve  D,  and  being  slid  back  with  the  lower 
ring  of  the  bag  attached,  into  position,  ready  for  use,  as 
shown  in  the  cut.  The  lower  bar  is  held  to  the  car  by 
the  socket  E,  with  an  additional  support  of  a  standard  F, 
in  which,  and  the  socket,  the  lower  bar  rotates. 

The  lever  G,  being  lowered  inwardly  by  the  postal  clerk 
on  the  car,  as  shown  in  Fig.  3,  the  bag  on  the  car  is  ready 
for  delivery  to  the  crane,  upon  which  is  attached  a 
similar  catcher,  as  shown  in  Fig.  2  (without  the  lower 
bar  C,  which,  of  course,  is  not  needed),  which  represents 
the  crane  with  the  bag  ready  set  for  delivery  to  the  car. 
The  single  act  of  the  postal  clerk  on  the  car,  of  lower- 
ing the  lever  G,  causes  the  exchange  to  be  made  automat- 
ically, the  machine  doing  all  the  work  of  the  exchange 
positively  and  without  danger  to  the  clerk  or  the  by- 
standers in  the  car  or  on  the  ground. 

The  exchange  is  effected  by  the  bag  on  the  car  going 
behind  the  bag  on  the  crane,  and  being  deposited  in  the 
catcher  on  the  crane  ;  and,  simultaneously,  the  bag  on  the 
crane  is  taken  from  the  crane  by  the  catcher  on  the  car, 
both  bags  being  caught  by  the  respective  catchers,  and 
securely  held  in  each  catcher  by  the  long  spring  H,  which, 
yielding  to  the  pressure  of  the  bag  (the  end  of  the  spring 
working  through  a  slot  in  catcher-arm  at  the  point  H,) 
aids  in  overcoming  the  inertia  of  the  bag  to  some  extent, 
and,  after  the  bag  has  passed  over  it,  the  spring  jumps 
out  behind  the  bag  where  it  is  held  without  possibility  of 
getting  under  the  wheels  of  the  car  until  released  by,  in 
the  one  case,  the  clerk  on  the  car,  and  in  the  other,  by 
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the  local  official  on  the  ground.  Fig.  4  shows  the  mail- 
ba<^  delivered  at  the  station,  and  Fig  5,  a  similar  mail-bag 
caught  by  the  car  in  exchange.  -   re---'  -:  [ 

The  machines  can  be  applied  to  any  car,  using  the  fix- 
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turcs  now  on  them,  by  adding  the  one  socket  to  hold  the 
lower  bar,  and  can  be  applied  to  any  crane  by  substitut- 
ing a  cross-timber  to  hold  the  device,  for  the  lower  arm 
now  on  the  crane  which  holds  the  lower  ring  of  the  bag. 


;;,  :;-'••■  ■  ■■  Fig.  4.  .;.•  .  ;,;;w^■-•::■ 

~    DE  i.anoy's  mail-bag  catcher  and  deliverer. 

Instances  of  destruction  of  mail-bags  and  mail  matter 
by  being  cut  up,  are  quite  frequent,  and  cases,  also,  are 
known  where  the  U.  S.  Mail  has  been  missing  from  one  to 


three  days  by  being  thrown  out  in  blinding  snow-storms 
and  lonely  catcher  stations,  and  lost  in  snow-drifts  and 
wayside  bushes.  The  ability  and  intelligence  of  the 
Fast  Mail  Service  clerks  which  have  made  the  service 
justly  famous,  cannot  guard  against  such  accidents  with 
the  very  imperfect   appliances  now  in   use,  which   were 
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designed  to  fill  the  needs  when  the  trains  moved  at  the- 
slow  rate  of  ten  miles  an  hour,  and  the  mails  were  pro- 
portionally light. 

The  De  Lanoy  device  above  described  has  had  a  satis- 
factory, continuous  test  at  two  stations  on  the  Hudson 
River  Railroad  for  the  last  five  months,  daily  exchanging 
the  regular  U.  S.  Mail-bags  weighing  from  ten  to  forty 
pounds,  and  with  the  train  moving  at  the  rate  of  thirty-five 
or  forty  miles  an  hour.  •.  •  :■..._■ 


McCormick's  Locomotive   Head-Light. 


John  R.  McCormick,  of  Austin,  Texas,  is  the  in- 
ventor of  an  improved  head-light  for  locomotives,  which 
is  herewith  illustrated  and  described.  The  object  of  the 
invention  is  to  provide  a  head-light  for  locomotives  that 
shall  be  movable  either  autojnatically  by  means  of  levers 
or  gearing  connected  with 'the  front  truck  under  the  loco- 
motive, or  adapted  to  be  operated  by  hand  by  means  ol 
levers  or  gearing  within  easy  reach  of  the  engineer  ;  thus 
enabling  him  to  light  up  the  curves  before  running  upon 
them,  or  the  straight  track  ahead,  while  turning  curves. 

The  new  invention  consists  in  the  combination,  with 
a  head-light  of  any  suitable  construction,  of  a  movable 
plate  to  which  the  head-light  is  secured,  a  fixed  plate,  and 
suitable  levers  or  gearing  connecting  this  movable  plate 
with  the  front  truck  of  the  locomotive,  the  moving  of 
which  latter  in  accordance  with  the  curves  over  which  it 
travels  operating  to  move  the  plate  supporting  the  light, 
whereby  the  light  is  automatically  thrown  in  the  direc- 
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tion  required  ;  and  also  in  the  combination,  with  a  head- 
light, of  a  movable  plate  supporting  the  same,  and  a  set 
of  levers  or  gearing  secured  to  the  movable  plate  and  ex- 
tending to  or  within  the  cab  within  easy  reach  of  the 
engineer,  and  by  which  the  light  may  be  turned  in  any 
direction.  '.  .* 

~  In  the  accompanying  cuts,  Fig.  i  is  a  sectional  view  of 
the  device  securing  the  revolving  plate  in  position  on 
the  stationary  plate  ;  Fig.  2,  a  plan  view  of  the  lower  face 
of  the  upper  revolving  plate ;  Fig.  3,  a  plan  view  of  the 
upper  face  of  the  lower  stationary  plate  ;  Fig.  4,  a  plan 
view  of  the  lever  and  pin  which  operate  the  revolving 
plate  ;  Fig.  5,  a  top  plan  view  showing  the  levers  attached 
to  the  center  of  the  truck  and  connected  with  the  shaft 
conveying  the  motion  to  the  revolving  plate  ;  Fig  6,  a  plan 
view  showing  the  revolving  plate  connected  by  rods  to 
the  levers  within  the  cab  to  operate  the  light  by  hand, 
while  Figs.  7  and  8  show  a  modification. 


Fig.  2. 
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MCCORMICK'S    LOCOMOTIVE    HEAD-LIGHT. 

:  A  represents  the  stationary  plate,  bolted  to  a  plate  a, 
which  latter  is  fastened  to  the  brackets  />,  secured  to  the 
boiler  c.  If  desired,  instead  of  bolting  the  plate  A,  to  the 
plate  a,  it  may  be  rigidly  secured  to  the  brackets  b,  thus 
doing  away  with  the  plate  a.  The  plate  A,  is  formed  with 
a  central  hub,  C,  centrally  provided  with  a  hole  or  per- 
foration D,  for  the  reception  of  the  pm  E,  attached  to  or 
formed  integral  with  the  upper  revolving  plate,  F,  which 
latter  is  also  provided  with  a  hub  L,  on  its  under  face,  and 
bearing  on  the  hub  C,  of  the  plate  A. 

Near  each  corner  of  the  plate  A,  and  on  its  upper  face, 
are  formed  the  upwardly-extending  lugs  or  tracks  G,  the 
same  being  curved  as  shown  in  Fig.  3.  The  plate  F,  has 
also  formed  on  its  under  face,  and  near  the  corners  there- 
of, the  dowardly-projecting  lugs  H,  adapted  to  bear  and 
move  on  the  trucks  G,  and  support  the  four  COmerS  Of  tllC 
upper  revolving  plate,  F. 

The  head-lighty,  constructed  of  any  desired  pattern 
and  dimensions,  is  rigidly  secured  to  the  revolving  plate 
F,  by  means  of  bolts  passing  through  the  blocks  g,  and 
through  the  holes  M,  in  the  plate  F,  the  latter  being  pro- 
vided with  a  slot,  N,  in  which  moves  the  pin  O,  adjust- 
ably secured  within  the  slot  P,  formed  in  the  crank  R.  The 
crank  is   provided  at  one  end  with  a  hole,  S,   through 


which  passes  a  set-screw  adjustably  securing  the  crank  to 
the  shaft  K,  adapted  to  transmit  the  motion  from  the  front 
truck  of  the  locomotive.  The  shaft  K,  passes  through  the 
hole  I,  in  the  plate  A,  to  and  through  the  platform  h,  and 
is  secured  to  the  crank  T,  the  latter  being  provided  with 
an  elongated  slot,  U,  in  which  is  adjustably  secured  the 
pin  V,  formed  on  the  end  of  the  link  W,  which  latter  in 
turn  is  pivoted  to  the  bar  W,  secured  to  the  center  plate, 
Z,  or  other  suitable  portion  of  the  front  truck. 

From  this  construction  and  arrangement  of  parts  it 
will  be  seen  that  when  the  locomotive  enters  upon  the 
curve,  the  truck,  in  changing  its  position  with  relation  to 
the  boiler,  moves  the  bell-crank  W,  accordingly,  which, 
through  the  intervention  of  the  crank  T,  and  the  vertical 
shaft  K,  and  crank  R,  moves  the  plate  F,  supporting  the 
head-light,  in  a  similar  direction  to  the  front  truck, 
thereby  operating  to  throw  the  rays  of  light  in  the  direc- 
tion in  which  the  truck  is  traveling,  and  as  the  pins  E, 
and  V,  are  made  adjustable,  the  leverage  can  be  so  in- 
creased as  to  throw  the  light  in  and  within  the  direction 
or  circle  of  a  curve  for  a  great  distance  ahead  of  the  loco- 
motive. 

Fig.  6  shows  the  devices  whereby  the  light  may  be 
operated  by  hand.  When  it  is  desired  to  employ  this 
device,  the  connection  between  the  truck  and  the  lamp, 
for  automatically  operating  the  latter,  is  removed  or  dis- 
connected, and  the  plate  F,  on  which  the  lamp  is  seated, 
is  provided  with   the  pieces  k,  to  the  outer  ends  of  which 
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MCCORMICK'S    LOCOMOTIVE    HEAD-LIGHT.  .     j 

are  loosely  secured  the  rearwardly-extending  connecting- 
rods  w,  which  pass  through  openings  formed  in  the  front 
wall,  n,  of  the  cab.  To  the  inner  side  of  the  wall  n,  of  the 
cab.  is  rigidly  secured  the  bracket  s,  to  which  is  movably 
secured  the  longitudinally-sliding  rod  or  lever  r,  provided 
at  each  end  with  a  handle  /.  To  the  inner  side  of  the 
wall  «,  are  also  secured  the  bearings  or  brackets/,  to 
which  are  loosely  fastened  the  bell-crank  levers  o,  one 
end  of  each  of  which  is  rigidly  secured  to  the  rod  r.  the 
outer  end  being  fastened  to  the  1  mer  ends  of  the  rods 
m,  the  lateral  arms  of  the  bell-cranks  extending  in  oppo- 
site directions.  The  bracket  s,  if  desired,  may  be  pro- 
vided with  a  set-screw  v,  adapted  to  impinge  on  the  rod  r, 
and  lock  the  latter  when  it  is  desired  to  secure  the  head- 
light in  a  fixed  position.  By  pulling  either  the  handle  u, 
the  bar  r,  the  latter  will  slide  in  the  bracket  .y.  and  by 
means  of  the  bell-cranks  will  move  the  rods  m,  in  oppo- 
site directions,  and  thereby  move  the  head-light  supported 
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on  the  table  F,  and  direct  the  rays  to  any  point  desired. 

Figs.  7  and  8  show  a  modification  of  the  devices  for 
moving  the  head-light,  in  which  A  represents  the  lower 
face  of  the  lower  stationary  plate,  and  F,  the  upper  revolv- 
ing plate,  centrally  provided  with  a  downwardly-project- 
ing pin  w.  To  the  lower  end  of  the  pin  7a,  below  the 
iilatc  A.  is  secured  the  mutilated  pinion  A',  with  which 
meshes  the  segmental  gear  B'.  secured  to  the  shaft  K, 
lielow  the  plate  A.  It  will  be  seen  that  when  the  shaft 
K,  is  turned  it  will,  through  the  intervention  of  the  gear 
and  pinion,  transmit  its  motion  to  the  plate  F,  and  thus 
turn  the  light  secured  thereon. 

While  especially  designed  for  locomotives,  the  inventor 
claims  that  the  head-light  may  be  advantageously  used 
upon  other  vehicles.  The  parts  are  so  connected  as  to 
insure  a  positive  movement  of  the  lamp  without  danger 
of  breaking,  and  the  parts  can  be  so  adjusted  as  to  turn 
ilie  lamp  the  precise  distance  required,        ..    •    .     . 

Railway  statistics  show  that  90  per  cent,  of  accidents  to 
trains  happen  on  curves  and  at  night,  which  percentage, 
it  is  claimed,  will  be  largely  decreased  or  cancelled  by  use 
of  this  invention. 

The  device  is  patented  and  controlled  by  F.  E.  Ruffini, 
of  Austin,  Texas,  to  whom  the  inventor  has  assigned 
the  entire  patent  rights.,  .  .i 


Dunn's  Car-Coupling. 


William  Dunn,  of  Hamilton,  Ontaria,  Canada,  is  the 
inventor  of  an  improved  car-coupling  which  is  herewith 
illustrated  and  described.  It  consists  of  a  hook  for  en- 
gaging the  connecting  link,  which  hook  is  provided  with 
an  angular  hole  at  its  pivot  end,  and  lies  in  a  suitable 
mortise  or  socket  in  the  draw-head ;  and  it  also  consists 
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of  a  crank-pin  for  holding  the  hook  in  place,  this  crank- 
pin  being  flat-sided  where  it  passes  through  the  hook  to 
correspond  with  the  angular  opening  in  the  hook,  and 
to  be  rigid  therewith,  while  its  bearings  in  the  draw- 
head  are  circular,  the  one  next  the  crank-arm  being 
larger  than  the  angular  part  of  the  pin,  and  the  one  at  the 


other  end  of  the  pin  being  smaller  than  such  angular  part. 

In  the  accompanying  cuts  Fig,  i  is  a  central  vertical 
setcion  of  the  coupling  Fig.  2,  a  side  view ;  Fig.  3,  a  verti- 
cal cross-section  through  the  crank-pin  bearings  ;  Fig,  4, 
a  front  view  of  the  draw-head,  and  Fig,  5,  an  end  view  of 
a  car  with  the  coupling  attached. 

A  represents  the  draw-head.  B  is  the  hook  that  en- 
gages with  the  connecting-link,  C.  D  is  an  angular  hole 
at  the  pivot  end  of  the  hook.  E  is  the  pivot-pin  which 
holds  the  hook  in  place  in  the  draw-head.  F  is  the  crank- 
arm  on  the  end  of  such  pin.  G  is  the  large  circular  bear- 
ing of  the  crank-pin  in  the  draw-head.  H  is  the  smaller 
circular  bearing  of  the  same.  I  is  the  flat-sided  or  angu- 
lar part  of  the  pin  which  passes  through  the  angular  hole 
in  the  hook.  J  is  a  key  for  holding  the  pin  in  place,  K 
is  a  chain  attached  to  the  crank-arm  and  running  to  any 
suitable  place  or  connection,  and  is  for  lifting  the  hook  ; 
and  L  is  a  chain-pulley  for  guiding  the  chain,  so  that  it 
shall  lead  from  the  crank-arm  in  the  proper  direction  to 
lift  the  hook  when  pulled. 


Fig.  5. 

"  ■  ■        ^  DUNN's  CAR-COUPUNG.  ^       ;•  : 

It  will  be  seen  that  the  smaller  circular  end  o(  the  pin, 
in  order  to  pass  through  the  hook  to  its  bearing  in  the 
draw-head,  must  be  of  less  size  than  the  flat-sided  portion 
that  is  intended  to  be  in  the  hook ',  also,  that  to  permit 
the  flat-sided  portion  of  the  pin  to  enter  to  the  hook,  the 
hole  in  the  draw-head,  through  which  it  must  pass,  should 
be  as  large  or  larger  than  such  square  or  flat-sided  por- 
tion. By  this  arrangement  the  crank-pin  can  be  made, 
by  its  angular  portion,  .to  have  such  a  connection  with 
the  hook  as  is  necessary  to  lift  the  hook,  and  this  without 
other  means  of  attachment,  and  yet  can  be  readily  re- 
moved when,  by  reason  of  being  worn  out  or  broken,  it 
becomes  necessary  to  substitute  another  for  it.  Further- 
more, the  flat-sided  portion  of  the  pin  forms  a  shoulder 
which  bears  against  the  inner  face  of  the  draw-head,  and 
the  larger  circular  bearing  forms  a  like  shoulder  that 
bears  against  the  hook,  thus  keeping  the  parts  In  proper 
relation  and  preventing  binding  and  chucking  when 
sightly  worn.  ^:    ••,..  -:-n",:»-.i!'. -W --.  I'-i'  \A'  •••  ^ 

The  recess  A',  (Fig.  4)  within  the  draw-head  for  the  re- 
ception of  the  link  is  only  of  sufficient  length  to  allow  of 
proper  clearances  between  the  end  of  the  link  and  hook. 
To  insure  correct  action,  shoulders  a^,  are  provided, 
against  which  the  end  of  the  link  strikes,  thus  preventing 
it  being  shoved  too  far  into  the  draw-head  when  the  pro- 
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jected  end  of  the  link  comes  in  contact  with  the  pivoted 
hook  contained  in  a  corresponding  draw-head.  The  pro- 
vision made  by  the  shoulders  <?-,  compels  the  link  to  press 
against  the  outer  inclined  face  of  the  hook  of  an  approach- 
ing draw-head,  thereby  raising  it  up  and  allowing  the  end 
of  the  link  to  pass  underneath  and  behind  it,  when  the 
hook,  by  the  aid  of  its  weighted  head,  falls  promptly 
into  the  central  space  of  the  link,  thus  securely  fastening 
the  contiguous  draw-heads  together. 

In  Fig.  5  is  shown  a  mechanism  by  which  the  uncoup)- 
ling  is  effected  from  the  top  of  the  car,  and  is  rendered 
entirely  independent  of  the  jolting  of  the  cars  while  in  mo- 
tion. The  upper  part  of  the  rod  H',  is  provided  with  notches 
h,  which  engage  with  a  plate,  H-,  for  the  purjwse  of  hold- 
ing the  hook-bar  up  when  it  is  desired  to  "shunt"  cars. 

The  inventor  has  assigned  his  patent  rights  to  Isaac  B. 
McOuesten,  of  Hamilton,  Ont.,  and  Calvin  B.  Mcyuesten, 
of  New  York  City. 


Schuhmann's  Valve  for  Engines. 


George  Schuhmann,  of  Reading,  Pa.,  has  recently 
invented  an  improvement  in  the  construction  of  valves 
for  engines,  consisting  of  a  balanced  slide-valve  con- 
structed and  combined  with  the  cylinder  and  an  exhaust- 
chest  of  a  steam-engine,  and  also  the  combination  of  this 
balanced  valve  with  a  cut-off  valve.  The  construction 
and  operation  of  the  device  are  shown  in  the  accompany- 
ing cuts.  ':    ■.;'.'/ 


Fig.  1. 
schuhmann's  valve  KOR  KNCINKS. 

Fig.  I  is  a  sectional  view  of  a  cylinder,  showing  the 
improved  balanced  valve  and  exhaust-chest ;  Fig.  2,  a 
transverse  section  through  the  cylinder  and  valve,  and 
Figs.  3  and  4  are  modifications  hereafter  explained. 

The  steam  cylinder  C,  has  the  usual  ports  /  /,  but  where 
the  exhaust  port  is  generally  located  there  is  in  this  case 
a  steam  chamber  S,  which  is  in  communication  with  the 
steam  inlet  J.  The  valve  proper  may  be  called  a  sliding 
steam-chest  and  consist  of  a  frame  A,  with  two  internally 
projecting  plates  q  q,  in  which  are  located  the  ports ,^  i,^ 
The  cover  P,  is  bolted  to  the  frame  A,  and  forms  part  of  the 
valve-box.  ,        -;., 

A  stationary  distance-piece  D,  is  bolted  to  the  bridge 
B,  and  forms  the  seat  for  the  cover  P ;  the  valve-stem  w,  is 
connected  to  the  valve-gear  in  the  usual  way.  The  in- 
terior of  the  valve  is  always  in  communication  with  the 
steam-chamber  S,  and  the  pressure  acting  on  the  plates 
q  q,  will  force  the  valve  to  its  seat  on  the  cylinder,  while 
the  pressure  acting  on  the  exposed  surfaces  of  the  cover 
P,  tends  to  lift  the  valve  off  its  seat ;  consequently  if  the 


area  of  the  exposed  surfaces  of  the  cover  is  equal  to  the 
area  of  the  plates  q  q,  (minus  the  area  of  ports ^'^^,  and 
overhang),  the  pressure  in  both  directions  will  be  equal  and 
the  valve  balanced  ;  but  as  in  certain  j)ositions  of  the 
valve,  steam  in  one  or  other  of  the  ports  /  /,  assists  in 
forcing  the  valve  off  its  seat,  and  as  it  is  necessary  to  ha\c 
a  preponderance  of  pressure  towards  the  seats  so  as  tu 
counteract  the  lifting  tendencies  of  the  particles  of  steam 


Fig.  2. 
schuhmann's    valve    KOR    KNGINES. 

that  find  their  way  between  the  rubbing  surfaces,  the  are;i 
of  the  plates  q  q,  is  somewhat  enlarged.  The  sides//,  of 
valve-box  A,  project  inward  for  the  same  purpose.  The 
exact  proportion  has  been  determined  by  experiments. 
When  the  valve  is  in  its  central  position  as  shown  in  Fig. 
I,  the  plates  q  q,  overhang  the  valve-seat  to  the  extent  of 
about  half  the  travel  of  the  valve,  so  that  the  difference 
between  these  two  areas,  of  the  plates  ^  ^,  and  the  cover  P, 
that  are  exposed  to  the  pressure  of  the  steam,  shall  re- 
main constant  at  each  end  of  the  valve  in  every  position. 
The  steam  after  having  performed  its  duty  in  the  cylin- 
der, passes  through  the  exhaust-chest  H,  and  the  exhaust- 
pipe  E. 

In  order  to  keep  the  valve  tight  on  both  seats,  that  is, 
on  the  cover  as  well  as  on  the  cylinder,  it  is  important 
that  the  distance-piece  should  always  bui  the  same  height 
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as  the  valve-frame,  no  matter  what  the  temperature  of 
the  steam  is.  As  the  valve-frame  is  surrounded  by 
exhaust-steam  and  has  live-steam  inside,  the  metal  will 
take  the  mean  temperature  ;  by  depressing  the  distance- 
piece  and  making  a  large  opening  O,  in  the  cover  P,  so 
as  to  allow  the  exhaust  free  circulation,  the  distance- 
piece  will  be  similarly  effected,  and  by  giving  it  the  same 
thickness  of  metal  as  the  valve-frame  they  will  always 
expand  and  contract  alike.     -  •    .■■         I-^  ;    \v.; 

Fig.  3  shows  the  valve  in  combination  with  a  Meyers'  cut- 
off, so  extensively  used  on  marine  engines.     The  cut-off 
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valves  N  N,  have  their  seat  on  the  back  of  the  plates  q  g,  the 
distance-piece  has  a  slot  X,  cast  in,  and  the  main  valve-stem 
is  made  tubular,  so  as  to  allow  the  passage  of  the  cut-off 
valve-stem  v.  Extending  the  valve-frame  by  adding  ex- 
haust-passage m  m,  (Fig.  4)  and  casting ap  exhaust  port^, 
near  each  end  of  the  cylinder,  the  exhaust-chest  H,  can  be 
dispensed  with,  or  a  hot-air  jacket  may  be  substituted,  and 
the  refrigerating  action  of  the  exhaust-steam  on  the  outside 
of  the  valve  will  thus  be  done  away  with. 


Fig-  4. 

schuhmann's  valve  for  engines. 

After  the  valve-seat  on  the  cylinder  has  been  planed, 
the  distance-piece  and  the  valve  frame  are  bolted  to  the 
seat  while  the  cylinder  remains  on  the  planer ;  then  a 
finishing  cut  is  taken  off  the  top  of  the  valve-frame  and 
distance-piece  so  as  to  insure  perfect  parallelism  between 
the  two  valve-faces  which  are  afterwards  scraped  and 
finished,  while  steam  of  the  working  pressure  is  in  the 
valve.  The  face  of  the  bridge  B,  is  a  little  below  the  valve- 
face  of  the  cylinder  so  as  to  facilitate  the  scraping. 

By  removing  the  lid  of  the  exhaust-chest,  the  valve 
described  above  affords  the  freest  inspection  all  around 
while  under  working  pressure — in  fact,  the  engine  can  be 
run  with  the  lid  removed.  It  can,  therefore,  be  fitted 
until  all  leakage  disappears,  and  if  once  tight,  it  will  re- 
main so  no  matter  whether  it  wears  straight,  concave  or 
convex,  because  the  wear  on  both  faces  is  in  the  same 
direction,  and  one  cannot  wear  without  the  others  wear- 
ing just  as  much.  -;.■    V  ;  •  ■ ,  iV   .  T  "    J 

The  inventor  claims  that  his  device  possesses  extreme 
simplicity,  having  but  three  parts ;  that  it  is  durable  as 
the  pressure  is  relieved,  and  that  it  is  inexpensive,  easy 
of  inspection  and  not  liable  to  derangement. 


Barrett's   Lifting-Jack. 


JOSIAH  Barrett,  of  Allegheny,  Pa.,  is  the  inventor  of  a 
new  lifting-jack,  which  is  herewith  illustrated  and  de- 
scribed. The  invention  consists  chiefly  in  an  application 
of  two  alternately-acting  pawls,  one  of  them  acting  at  the 
up  stroke  and  the  othe  at  the  down  stroke  of  a  lever  or 
handle,  for  raising  or  lowering  the  lifting-bar  of  the  jack. 
Fig.  I  is  a  side  view  of  the  jack,  showing  its  working 
mechanism,  and  Fig.  2  a  front  view.    ■      ;;;        ^  ;      ■ 

A  represents  a  square  box,  in  cross-section,  open  at  its 
top  and  bottom,  iind  of  about  one-half  the  height  of  the 
jack  when  raised  to  its  utmost.  The  box  rests  on  a  foot 
ci,  and  is  supported  by  braces  /'.  At  the  back  of  the  box 
is  an  opening  c,  extending  to  nearly  two-thirds  of  its 
height  from  the  foot  upward,  and  in  front  is  an  opening 
ii,  nearly  the  width  of  the  box,  that  begins  where  the 
former  ends,  and  extends  upward  to  the  top,  where  the 
box  is  surrounded  by  a  band  e.  Within  the  box  A,  stands 
a  ratchet  lifting-bar  B,  that  fills  its  interior,  of  which  bar 
the  ratchet  side  is  turned  forward.     From  the  rear  of  the 


lower  end  of  the  lifting-bar  projects  a  lifting-piece  C, 
which  is  raised  and  lowered  with  the  bar  and  moves  up 
or  down  in  the  opening  c.  To  the  sides  of  the  box  A, 
where  the  front  opening  d,  begins,  are  firmly  attached  two 
brackets  D  D',  opposite  to  one  another.  These  brackets 
project  forward  beyond  the  box,  and  in  them  is  pivoted 
a  lever  or  handle  E,  that  has  attached  to  each  side  of  its 
pivoted  end,  a  disk /and/',  which  disks  turn  back  and 
forth  when  the  handle  is  raised  or  lowered.  The  disks 
and  the  pivoted  end  of  the  handle  fill  the  space  between 
the  brackets  in  front  of  the  box.  From  the  inside  of  the 
disk  /,  horizontally  extends  a  small  shaft  or  spindle  /, 
through  the  disk  /',  projecting  beyond  the  bracket  D', 
at  the  end  of  which  spindle  is  a  weighted  lever  ^/  and 
from  the  inside  of  the  disk/',  extends  a  similar  spindle  /', 
through  the  disk  /,  and  bracket  D,  with  a  weighted  lever 
,^',  at  its  end.  The  spindles  /  /',  are  at  a  distance  from 
each  other  equal  to  the  distances  between  two  notches  on 
the  ratchet,  and  so  placed  that  when  the  handle  E,  is  held 
level  and  a  vertical  line  drawn  upward  from  the  center  of 
its  pivot,  one  of  the  spindles  is  found  at  one  side  of  it  and 


r«.i. 


BARRETT  S   UFTING-JACK. 


the  Other  on  the  other  side,  so  that  by  moving  the  handle 
up  or  down  one  of  the  spindles  will  be  lowered  as  much 
as  the  other  is  raised.  On  the  spindles  /  and  /',  between 
the  disks  /  and  /',  are  secured  two  pawls  h  h',  one  on 
each,  of  which  //.  the  longer  of  them,  reaches  ovef  the 
other.  The  free  ends  of  the  pawls  lean  against  the 
ratchet  on  the  lifting-bar  B,  and  by  the  alternate  motion 
of  the  handle  one  of  them  is  made  to  lift  the  bar,  while 
the  other  enters  the  notch  next  presented  by  the  rising 
bar,  and  in  its  turn  lifts  when  the  motion  of  the  handle  is 
reversed.  To  cause  the  lifting-bar  to  descend  by  the 
same  motion  of  the  handle,  after  having  been  raised,  the 
lever  F,  at  the  side  of  the  box  is  pushed  up,  by  which 
a  spindle  n,  that  projects  from  both  sides,  is  partly  turned. 
On  the  projecting  ends  of  the  spindle  n,  are  cranks  w, 
that,  when  turned  up  alternately,  raise  the  springs  s  s,  at- 
tached to  the  weighted  levers,  removing  thereby  the 
weight  or    downward    pressure  that    holds   the    pawls 


/ 


6q 


AMERICAN    RAILROAD    JOURNAL. 


against  the  ratchet,  and  slightly  raising  the  pawls  suc- 
cessively. If  the  handle  E,  be  raised,  the  lower  pawl 
drops,  while  the  upper  holds  the  lifting-bar ;  and  when 
the  handle  is  pressed  down,  the  lower  pawl  upholds  the 
same,  while  the  upper  one  drops  to  the  notch  next  above. 
In  this  manner  the  lifting-bar  is  raised  and  again  lowered 
by  the  same  motion  of  the  handle,  requiring  only  a 
change  of  position  of  a  lever  to  reverse  its  direction  by 
being  brought  in  contact  with  the  springs. 

The  sale  of  the    lifting-jack    is  controlled  by   Messrs. 
Fairbanks  &  Co.,  of  New  York  City. 


Craig's  Boiler-Cleaner. 


Lloyd  A.  Craig,  of  Woodson,  III.,  is  the  inventor  of 
an  improved  boiler-cleaner  for  locomotive  and  stationary 
boilers,  which  is  herewith  illustrated  and  described.  It  is 
the  object  of  the  inventor  to  provide  a  simple  attachment 
for  steam-boilers  whereby  the  sediment  may  be  gathered 
in  the  boiler  and  delivered  in  a  sediment-chamber  while 
the  boiler  is  generating  steam. 


Fig.  3.  ^' 

craig's  boiler-cleaner. 

In  he  accompanying  cuts.  Fig.  i  is  a  side  view.  Fig  2 
a  top  plan  view,  and  Fig.  3  an  end  elevation,  of  a  boiler 
provided  with  the  attachment.  In  Figs,  i  and  2  the 
boiler  is  broken  away. 

The  boiler  A,  may  be  of  any  desired  form  or  construc- 
tion, and  has  extended  longitudinally  through  it  the 
conveying-tube  B,  which  extends  at  B',  beyond  the  front 
or  outer  end  of  the  boiler  and  opens  into  the  sediment- 
chamber  C,  at  or  near  the  upper  end  of  such  chamber,  as 
shown.  This  tube  B,  has  secured  on  it  within  the  boiler, 
gathering- bells  or  funnels  b,  opening  at  their  mouths 
toward  the  inner  ends  of  the  boiler,  and  connected  at 
their  opposite  ends  with  and  opening  into  the  confluent 
or  conveying  tube.  The  number  of  these  funnels  may  be 
varied  at  will,  but  it  is  preferable  to  use  a  number  of 
them,  and  to  arrange  them  at  close  intervals,  as  shown. 
A  return-tube  D,  opens  at  one  end  into  the  sediment- 
chamber,  near  the   upper  end  of   the  latter,  and   has  its 


other  end  carried  to  and  opened  into  the  boiler  at  about  D'. 
The  sediment-chamber  is  provided  at  its  lower  end  with  a 
discharge-tube  E.  This  tube  E,  has  a  valve  c\  so  that  the 
discharge  may  be  opened  or  closed  at  will.  A  valve  b' ,  is 
arranged  in  the  tube  B',  between  the  boiler  and  sediment- 
chamber.  A  valve  d,  is  arranged  in  the  extended  end  of 
the  return-tube  beyond  the  boiler,  as  shown,  and  a  valve 
d',  is  arranged  in  tube  D,  between  the  boiler  and  sedi- 
ment-chamber. The  sediment-chamber  and  the  several 
connecting-tubes  are  arranged  at  the  outer  end  of  the 
boiler,  and  the  opposite  or  inner  end  is  where  the  fire  or 
heat  is  applied. 

The  circulation  of  water  in  the  boiler  is  naturally  from 
the  fire-place  end  to  the  outer  end.  This  carries  in  such 
direction  the  sediment  and  lime  in  the  water  which  the 
gathering  devices  collect  and  convey  into  the  confluent 
tube,  by  which  they  are  carried  into  the  sediment-chamber, 
where  the  sediment  is  delivered  and  the  water  is  returned 
to  the  boiler.  This  circulation  is  kept  up  by  the  heat. 
By  closing  the  valves  /''  and  ^/',  the  sediment-chamber  can 
be  shut  off  and  the  water  retained  in  the  boiler  The 
boiler  may  be  "  blown  "  out  in  the  usual  manner,  and  by 
valves  b'  d  d',  the  pipes  B'  D,  may  be  also  blown  out,  and 
the  operation  may  be  extended  to  the  chamber  C,  by 
opening  the  valve  e,  in  the  pipe  E. 

By  the  described  construction  it  will  be  seen  the  boiler 
is  kept  free  from  deposits  by  the  circulation  constantly 
carrying  the  sediment,  lime  and  other  foreign  substances 
into  the  sediment-chamber,  whence  they  may  be  drawn 
when  accumulated  in  any  considerable  quantities. 

The  return-pipe  D,  opens  into  the  boiler  at  D',  and  is 
extended  beyond  the  point  of  connection  at  D',  and  is 
provided  between  the  sediment-chamber  and  the  point  of 
connection  D',  with  a  valve  d',  and  between  the  connection 
^D',  and  its  extremity,  with  a  valve  d.  By  the  valves  //  d', 
the  sediment-chamber  may  be  cut  off  from  the  boiler,  and, 
by  opening  the  valve  d,  the  boiler  will  have  a  discharge 
through  the  extremity  of  the  pipe  D,  as  is  desirable  in 
blowing  off,  etc. ;  or  the  valve  d  may  be  closed  and  the 
valves  //  (f  opened  to  permit  the  circulation  desirable  for 
cleaning  the  boiler  of  sediment  while  in  use. 


Maltby's  Fare-Box  Indicator. 


Clinton  H.  Maltbv,  of  Dayton,  O.,  is  the  inventor  of 
a  fare-box  indicator  which  is  herewith  illustrated  and  de- 
scribed. It  is  primarily  intended  for  use  upon  street-cars, 
omnibuses,  and  similar  public  vehicles,  but  it  may  also  be 
used  in  other  places  where  fares  are  deposited.  The  in- 
vention consists  in  the  combination,  with  a  locked  per- 
manent receptacle  and  temporary  retaining  and  inspecting 
receptacle,  of  indicating  and  recording  mechanism  op- 
erated by  a  series  of  keys  or  levers,  under  control  of  the 
driver  or  person  in  charge,  whereby  the  fares  and  tickets 
temporarily  arrested  in  the  inspection-chamber  by  the 
successive  operation  of  the  keys  and  levers  have  their 
respective  values  indicated  successively  by  means  of  pro- 
jecting and  disclosed  tablets,  which  values,  by  the  same 
operation  that  discloses  them,  are  permanently  recorded, 
the  indicating  and  recording  taking  place  while  the  fares 
remain  in  the  insf)ection  chamber,  so  that  the  occupants 
of  the  car,  or  the  persons  paying,  can  see  that  all  are  prop- 
erly indicated  and  recorded,  after  which,  by  the  operation 
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of  another  and  independent  lever,  the  fares  are  released 
and  fall  into  the  permanent  locked  chamber,  or  receptacle. 

There  is  an  opening  in  the  side  of  the  box,  covered  by 
a  grating  through  which  the  light  at  night  may  be  ad- 
mitted from  a  lamp  in  the  inspection-chamber.  In  the 
present  instance  there  are  four  levers  J,  whose  buttons 
are  marked  "3."  "5."  "HalfT,"  and  "Ticket"  respect- 
ively, meaning  three  cents  or  half  fare,  five  cents  or 
whole  fare,  half  ticket  and  whole  ticket  respectively. 

By  this  means  an  accurate  register  of  all  the  fares  is 


MALTBV  S   KARF.-BOX    INr)ICAT<>R. 

made  in  the  presence  of  the  passengers,  whose  attention 
is  called  thereto  by  the  sound  of  a  gong  every  time  a  lever 
is  operated ;  and  this  record  being  inclosed  and  locked 
up,  cannot  be  altered  or  tampered  with,  and  must  in 
every  case  correspond  with  the  contents  of  the  drawer  A. 
The  paper  on  which  the  record  is  made,  is  consecutively 
numbered  on  the  back,  so  that  the  person  unlocking  the 
box  cannot  abstract  any  part  of  the  paper,  and  it  is  in- 
tended that  the  paper  should  be  sent  to  the  treasurer  of 
the  company,  and  counted  to  see  that  it  compares  with 
the  cash  reported.  It  is  a  check  against  the  person  who 
unlocks  the  box  and  takes  the  money  out. 

The   inventor  has  assigned  the  patent  to  the   National 
Cash  Register  Co.,  of  Dayton,  O. 


An  Improved  Train-Signal. 


The  Pennsylvania  Railroad  Company  have  recently  de- 
cided to  equip  all  their  passenger-trains  on  all  divisions  of 
the  road  with  the  Westinghouse  train-signal,  which  does 
away  with  the  bell-rope  running  from  car  to  car,  and  gives 
the  conductor  and  brakemen  the  means  of  signalling  the 
engineer  at  a  second's  notice.  With  the  present  system 
used  on  all  other  roads,  of  a  cord  running  from  the  en- 
gine-cab to  the  end  of  the  train,  there  was  always  danger 
of  accidents  from  the  inability  of  the  brakemen,  especial- 
ly those  on  the  last  cars  of  a  long  train,  to  signal  the  en- 


gineer with  unfailing  rapidity ;  as  the  rope  had  to  be  very 
long  it  was  liable  to  get  entangled.      '    ;,-  ;   V  - 

The  pneumatic  system  adopted  by  the  Pennsylvania 
road,  which  has  been  in  use  on  some  of  the  companys' 
trains  for  nearly  a  year,  is  simple  and  effective.  A  tube 
containing  air  at  a  pressure  of  fifteen  pounds  runs  from  a 
whistle  in  the  engineer's  cab  to  the  rear  of  the  train.  The 
whistle  is  so  arranged  that  if  the  pressure  in  the  tube  is 
diminished  it  will  sound  and  warn  the  engineer  to  whistle 
"  down  brakes  "  and  reverse  his  engine.  In  each  car  of 
the  train  is  a  valve  under  control  of  the  brakeman,  which 
upon  being  opened,  allows  the  compressed  air  to  escape 
from  the  signal-tube.  The  action  of  the  valves  upon  the 
whistle  in  the  engine-cab  is  instantaneous.  If  an  acci- 
dent happens  by  which  a  car  is  detached  from  the  train 
or  the  train  breaks  apart,  the  effect  is,  of  course,  the  same 
as  opening  a  signal-valve  ;  the  pressure  is  lowered  and  the 
signal  sounds.  The  adjustment  of  this  tube  from  car  to 
car- is  done  on  the  same  principle  as  that  by  which  the  air- 
air-brake  tubes  are  coupled,  and  takes  far  less  time  than 
it  does  to  connect  the  bell-ropes^  The  same  air-pump 
compresses  the  air  for  the  brakes  and  the  signal-tube. 


Copper  Sleeves  for  Valve-Stems. 


.    [communicated.] 


.  ~  ■  Kingston,  Pa.,  May  12,  1885. 

Editor  American  Railroad  J ourrttil : 

In  the  issue  of  March,  1885,  of  the  Amkkilan  Railkoad  Journal  I  saw 
an  article  and  sketch  of  an  improvement  in  valve-stems  by  usinj;  steel 
sleeves  on  them. 

I  have  been  usin}^  copper  sleeves  on  valve-stems  of  locomotives  for 
over  eight  years.  I  put  others  on  when  the  valve-stems  are  so  worn  as  to 
require  rcnewinfj  and  I'  lake  the  valve-stem  when  in  this  condition  and 
turn  it  parallel  and  to  a  size  suitable  to  shrink  the  copper  sleeve  on^,  the 
sleeve  beinfj  tinned  for  about  one  inch  on  each  end  and  also  the  correspond- 
ing part  of  the  valve-stem.  The  copi>er sleeve  isthen  shrunk  on  and  after- 
wards sweated  on.  When  the  valve-stem  is  not  long,  the  sleeve  is  made 
long  enough  to  butt  against  the  valve-rod  socket.  I  think  that  the  cop- 
per sleeve  is  superior  to  the  steel  sleeve,  as  I  have  found  it  so  with  the 

solid  steel  valve-stem. 

Chas.  Graham, 

Master  Mechanic,  Del.,  Lack.  4:  We^.  R.  R.,  Bl(X)msburg  Div. 


A  Test  fbj-  Lubricating  Oils. 

The  Chemical  Review  gives  the  following  as  a  test  for 
lubricating  oils:  Place  a  single  drop  of  the  different 
kinds  to  be  compared,  in  line  across  the  end  of  a 
piece  of  plate-glass  about  twenty-four  inches  long,  one 
end  being  placed  six  or  eight  inches  higher  than  the 
other,  to  form  an  inclined  plane.  The  drops  of  oil  run 
down  this  smooth  plane  in  a  race  with  each  other.  The 
quality  of  the  oil  for  lubricating  purposes  is  shown  by 
the  distance  traveled,  and  the  trace  left  by  the  drops. 
Thus,  on  the  first  day,  sperm  oil  will  be  found  in  the 
rear,  but  it  will  in  time  overtake  the  rest,  and  retain  its 
power  of  motion  after  other  oils  have  dried  up.  A  light- 
bodied  oil  flows  quickly,  like  water,  but  also  dries,  whereas 
what  is  needed  is  a  good  body  compared  with  a  limpid 
flow.  Many  oils  have  a  good  body,  but  have  a  tendency 
to  gum,  and  will  be  distinctly  shown  upon  the  glass. 


The  excellence  of  Valentine  &  Co.'s  varnishes  has  again 
received  recognition  in  the  award  of  two  gold  medals  at  , 
tha  New  Orleans  Exposition,  one  for  tneir  coach  varnish- 
es and  one  for  their  railroad  varnishes.     Each  year  appears 
to  add  increased  reputation  to  the  standing  of  this  house.  . 


■^i^ 
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GEO.  H.  HOWARD, 

Counsellor  in  Patent  Causes  and  Solicitor  of 
..1   -^  ;-',    Patents.    ■■ 

IN  PRACTICE  SINCE    1871. 


Washington  Correspondent  of  the  Western  Railroad  Asso- 
ciation since  1879. 

63s  F  STREET,  N.  W.,  WASHINGTON,  D.  C. 


VALVE-OLEUM. 

E.  F.  DIETERICHS'        ^^ 
Cylinder,  Engine  and  Machinery  Oils 

CLEVELAND,  OHIO. 

Patented  1874,  '75.  '7<J,  and  July  4,  1882.  I' 


■t 


r  • 


Ramapo  Wheel  and  Foundry  Company. 


STEEL  TIRED  and  CHILLED  IRON  WHEELS 


For  Drawing-Room  and  Sleeping  Coaches/Locomotives, 
Tenders,  Passenger  and  Freight  Cars. 

W.  W.  SNOW,  Superintendent  and  General  Manager. 

I    RAMAPO,  Rockland  Co.,  N.Y. 


or, 


CONGDON   BRAKB-SHOB. 

This  improvement  consists  of  a 
brake -shoe  having  imbedded  in  its 
body  of  cast  iron,  pieces  of 
wrought  iron,  steel,  malleable 
iron,  or  other  suitable  metal,  and 
while  being  more  effective,  in 
that  greater  uniformity  of  friction 
is  obtained  when  applied,  exceeds 
n  life,  or  the  duration  of  the  shoe 
•t-  N^  itself,  that  of  the  cast-iron  shoe 
-^  «/  by  over  se7ienty-/ivc' per  cent.  Its 
extensive  use  on  many  of  the 
most  prominent  roads  in  the  coun- 
.'  try  has  proven  its  economy  and 
superiority  over  any  other  shoe 
'  in  use.  All  communications 
should  be  addressed  to 
THE  CONGDON  BRAKE-SHOE  CO.,  246  Clark  St.,  Chicago 
RAMAPO  WHEEL  AND  FOUNDRY  CO.,  Ramapo,  N.Y. 


HILLBURN  (Rockland  County),  NEW  YORK 


MANUFACTURERS   OF 


Switclies,  Automatic  Safety  Switch  Stands, 
YOKED  FROGS, 


SPRING  RAIL  FROGS;  also,  BOLTED  AND  PLATE  FROGS, 
,      CROSSINGS  OF  EVERY  DESCRIPTION, 

Light  and  Heavy  Castings  and  General  Track 

Equipment, 

Estimates  and  Information  cheerfully  Furnished. 

Telegraph  Stations,  RAMAPO,  or  SUFFERN,  N.  Y. 


PHOTO-ELECTROTYPING 

is  a  new  process  of  Engraving,  by  means  of  which  superior 

Relief  Plates,  copper-faced,  and  ready  for  the  printer,  of  any  subjects :  Landscapes,  Portraits, 

^  Buildings,  etc.,  etc.,  .       :   .         ,       . 

can  be  obtained  at  about  one-half  the  cost  of  Wood   Engraving.     We  can  work  from  photographs  or  drawings  in  pencil,  ink 

or  ivAJsh 

Samples  of  our  work  can  be  seen  in  "  Life."  "  Harper's  Monthly,"  "  Harper's  Young  People,"  "  Century,"  and  "  St.  Nicholas." 


RAILROAD   COMPANIES 

and  others  who  frequently  invest  largely  in  illustrations  can  save  money  and  get  the   BEST  RESULTS,  by  placing  their 

orders  with  the    pj^^jjj^LIN  PHOTO-ELECTROTYPE  COMPANY,  '' 

305  Pearl  Street,  New  York  City. 
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WEBSTER 

In  Sheep.  Russia  and  Turkey  Bindings. 


WcJpsU'r'sUnabrlfiRed  Dictionarv  isfinppli<<l,iita 
small  additional  cost,  witli  DENISON'S 

PATENT  REFERENCE  INDEX. 

"Tlu'  prciit<'stinii)r<)Voni<Tit  in  ))o<ik-making  that 
has  been  tniulc  in  a  limulrtNl  years." 
THE  STANDARD. 
/^  X'T^^^'**^'**®*"— i'^  '"^'^  118,000  Words, 
\jrXd^      3000  £n};raviii^s,  ami  a  New 

Biographical  Dictionary. 
ril  ■  1  ^^  Stain  lard  in  Gov't  Printing  Office, 
i  XX  JM    32,000  copi<\s  in  Public  Schools. 

^a]e  20  to  1  of  any  other  series. 

^^T^gj^laidtoin.ikfa Family  intellicent. 
X9Jlll3X  ><<^»«t  help  for  SCHOLARS, 
TEACHKRS  and  SCHOOLS. 
Standard  Authority  with  the  U.  S.  Supreme 
Court.  U(Mommcnd<>il  by  the  State  Sup't»  of 
Schools  in  3«»  St.atcs,  A-  by60Colleg:e  Pres'ts. 
C.  &  C.  MERRIAM  k CO.,  Pub'rs, Springfield,  Ma.ss. 


Warmly        - 
Indorsed  by 

Geo,  Bancroft, 

John  L.  Motley, 

Fitz-G.  Ilalleck, 

Elihu  Burritt, 

Rufu.s  Choate, 

B.  II.  Smart, 

Wm.  H.  Ppospott, 
Geo.  P.  Marsh, 

John  G.  Whittier, 

John  G.  Saxe, 

R.  W.  Emer.<son, 

I.  G.  Holland, 

Austin  Phelps, 

Horace  Blann, 

Ezra  Abbot, 
W.  D.  Howell.s, 
Wm.  T.  Harris, 

Ch.  Justice  Waite, 

Wm.  M.  Evart.s, 

Jas.  T.  Fields 

&<•.,  &<'..  Ac. 

The  latest  edition 
has  3000  more 
Words  in  its  vo- 
cal)Ulary  than  art- 
found  in  .any  other 
Am.  I)i<'t'y,  aii<l 
nearly  3  timostlii- 
numlKT  of  En- 
gravings. 


i  THE   ROGERS 

Lgcomotive  |   Machine  Works, 

PATERSON,  N.  J. 


Havinjj  extensive  facilities,  we  are  now  prepared  to  furnish  promptly    •! 
-he  best  and  most  approved  descriptions,  either  - 

COAL  OR  WOOD  BURNING  ■; 

Locomotive  Engines, 

AM)   OTHER   VARIETIES   OF 

.V  RAILROAD   MACHINERY. 

J.  S.  ROGERS,  PkRsn.F.NT.  ) 

11.  S.  HUGHES,  Ski  KKTARV.  J- Pater  son,  N.  , I 

WM.  S.  HUDSON,  StiKRiNTENDKirr, ) 

X  S   HUGHES,  Treasurkr, 

4-4>  Exchang'oi  ojace,  N.  V. 


:■.^''-v.,  .'".-v'  ^;  Kstat>lished   1846.     ''i.:-'':^:^  ■■■:■:"'■■'■■■■■  -^ 

Philadelphia  Scale  and  Testing  Machine  Works. 


..••-•v>^> 


EVERY  CAR   SHOP  > 

Should  have  on  file  one  or  more  copies  of  our  new  edition  of 

Studies  in  Scrolling,  Striping  and  Ornamental 

;V:-   '^^  ■  -  ■■'■"^"^-," '-,     Painting,  '''■'■'■■■' •.  ""'-'"^.\r: 


Illustrnicd  wilh^9o  Engravings. 


wl'ric-e,  SJf  ^tutlfiifl- 


Address  all  orders  ti)  •  "  '  -   .     v'  '  '^^     -^'  .'''*.•"•  -^  .■■:'■- 

**  The  American  Railroad  Journal,'* 

-  ..:         323  Pearl  Street,   New  Yoik  City 


C.  T.  Raynolds  &  Co 

.  -  (Esublished  in  1770,) 

If  .0  &  108  Fulton  St.,  21  Lake  St., 

NEW  YORK,  V  CHICAGO, 

Color 

;       ;  MANUFACTURERS  OF  j    ;       r'     .     : 

Fine  Coach,  Car  and  Railway  Varnishes, 
:  >  '       Carmines,  Lakes,  Vermilions,        • 
;  ■;  White  Lead,  Zinc,  etc. 

Fine  Brushes  for  Artists,  Decorptors,  Coach, 
Car,  House  and  Sign  Painters, 

Artists'  Materials,  Decorative  Tube  Colors. 

AGENTS  FOR 
Crockett's  Preservative  and  Genuine  Spar  Composition 


'■'iX  Devoe  &  Co.,  • 

Manufacturers  of  Fine  '  '  ■  ^- 

RAILWAY  VARNISHES, 

COACH  AND  CAR  COLORS, 

.   Ground  in  Oil  and  Japan, 

";'■'    x":.'  ■    '.    .':        '■      •■i   ';  ETC..  ETC.  -■'•-•■-    ^'V  .-'^:^•:-/    V'  :;. 

Fine  Brushes  adapted  for  railroad  use.  All  kinds  of  Artists'  Materials. 
Colors  for  ready  use,  and  all  specialties  for  Railroad  and  Carriage  purposes. 

Railroad  companies  will  save  tliemselves  great  trouble  in  painting  by  al- 
lowing F.  W.  Devob  &  Co.  to  prepare  their  Passenger  and  Freight  Car 
Colors.  This  will  insure  Durability,  Uniformity  and  Economy.  F,  W. 
Devoh  &  Co.  manufacture  from  the  crude  materials  which  are  the  compo- 
nent parts  of  any  shade,  and  they  understand  better  their  chemical  relation- 
ship, when  .a  combination,  than  can  be  possible  to  those  w!io  simply  buy 
their  dry  materials  and  then  Firrind  them. 

"V'flv  ■;>";>:  SEND  FOR  SAMPI.R  CARD  Or  TINTS. 


Cor.  Fulton  and  William  Streets 
NEW  YORK. 


^1^ 


% 
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pSTERBROOrS  steel 


'     I«eadinic  Numbers:    14,  048,  130,  333,  lei. 

r(Mi   SAI.E   T?Y   ALL   STATIONERS. 
XHE    KSXKRBROOK    SXHBLr    PHIV    CO., 

Works,  Camden,  N.J.     .   ,       2<i  >fohn  St.,  ffew  Yorh- 


Machinery  Wiping  Towels. 

tlieoitvr  and  lietter  than   H'n.nf/.''^-''^  "^^ 


G^EO.  dunb-arS'&  ;co., 

1 34.*;CongresslStreet,  Boston. 

Johnson  Steel  Street  Rail  Co. 

JOHNSTOWN,   PA. 


Johnson's  Patent  Girder  Rail. 


WE   FURNISH   ALL   APPENDAGES: 

Rails,  Curves,  Crossings,  Track  Bolts,  Frog  Plates, 
Switches,  Turn-table  Guides,  Joint  Plates. 


Descriptive  Pamphlets  and  Circulars  furnished  if  desired. 


For  Railway 
Office  use. 


P 


ERRY'S 
ENS 


Samples  on 
Application. 


IVISON,  BUKEMAN,  TAYLOR  &  CO.,  753  Broadway,  N.  Y. 


Waterbury  Brass  Co., 

No.  296  Broadway,  New  York. 

Sheet,  Roll  and  Platers'  Brass. 

Mills  at  Waterbury,  Conn. 

New  York  &  New  England  Railroad 

.  TRANSFER  STEAMER  MARYLAND  ROUTE. 

Through  Pullman  Cars  for 

PHILADELPHIA,  BALTIMORE  AND  WASHINGTON, 
WITHOUT  CHANGE ;  connecting  with  through  trains  to  FLORIDA 
and  all  points  SOUTH  and  WEST.  Trains  leave  Boston  at  6.50  i.m.,  daily. 
Leave  Hoston  for  GRAND  CENTRAL  DEPOT,  NEW  YORK,  at  10.00 
A.M.:  returning,  leave  New  York  at  11  a.m.  and  11.35  i*.m.,  week  days. 
Pullman  Palace  Cars  on  night  tr.iin. 

The  Norwich  Line  between  Boston  and  New  York 

Steamboat  train  leaves  Boston  6.30  p.m.,  arrives  at  New  London  at  10.15 
P.M.,  connecting  with  the  new  steamer  Cnv  or  Wokcestek,  Mondays, 
Wednesdays  and  Fridays,  and  City  of  New  Yokk,  Tuesdays,  Thursdays 
and  Saturdays.  Returning,  steamer  leaves  Pier  40,  North  River,  New 
York,  at  4.30  i-.m.,  connecting  at  New  London  with  train  leaving  at  4.05 
A.M.,  arriving  in  Hoston  at  7.50  a.m.     Good  night's  rest  on  the  boat. 

ASK  FOR  TICKETS  VIA  N.  Y.  AND  N.  K.  R.  R.       "      . 

Office,  "laa  Washington  street.  Depot  ffM)t  of  Summer  street,  Hoston 

A.  C.  KENDALL,  Gen'l  Pa.ss.  A 


I-- 


Agent. 


Gardner's  New  Reversible  Car  Seat  No.  8. 
[Patented  Dec.  6,  l88l.] 

As  the  back  reverses,  it  raises  the  front  of  the  seat  so  as  to  prevent  the 
passenger  from  slipping  off  the  seat,  and  removes  the  objection  heretofore 
made  to  this  kind  of  seat. 

The  lar^'e  orders  already  received  from  the  N.  Y.  C.  and  H.  R.  R.  11.  tsv 
f)ther  prominent  Companies  for  our  No.  8  Scat,  is  the  best  guarantee  of  it' 
:nerit. 

Made  with  Perforated  Veneer,  Leather,  Plush,  and  Rattan  Seats,  which 
are  interchangeable!  one  kind  of  seal  can  be  used  in  the  Summer,  ana  Jie 
other  in  the  Winter. 

{^^^Plcase  send  for  Descriptive  Circular  giving  full  particulars  and 
orices. 

GARDNER,    HOLMES    &   CO.,  i 

Successors  to  GARDNER  &  CO., 

Patentees  and  Manufacturers  of  I       \ 

Car  Seats,  Car  Ceilings,  Depot  Seats,  etc., 

183  Canal  St.,  New  York. 
Factory:    330  to  342  E.  6ist  Street. 

Housatonic  Railroad. 

-  •     THE  ONLY  LINE  RUNNING     .  ■  -  -^     '■   ;.  jr     " 

T^HROUGH    GARB      ' 

Between  New- York,  Great  Harrington,  Stockbridge,  Lenox  and  Pittsfield — 
the  far-famed  resorts  of  the 

BERKSHIRE    HILLS  '  ■ 

of  Western  Massachusetts — "Remarkable  for  pure  air,  romantic  drives, 
and  grand  mountain  scenery.  Nature  has  truly  expressed  herself  in 
wondrous  beauty  in  the  scenery  of  this  region,  coniaininy  jx;rliaps,  more 
of  genuine  enchantment  t!;^a  any  otlicr  in  S.V-w  Liigiand." 

Four  through  trains  daily  between  New- York  City  and  all  points  on  the 
Housatonic  Railroad,  from  the  Grand  Central  Depot  via  New- York, 
New-Haven  and  Hartford  Railroad,  at  8  A.  M.  (Passenger),  and  9  A.  M. 
(Mixed) ;  and  3.40  P.  M.  (Passenger),  and  4  P.  M.  (Mixed).  Sunday  Pass- 
enger train  leaves  New-York  at  6  A.  M. 

Descriptive  Guide  Book  sent  free  by  mail  upon  application  to  the  General 
""icket  Agent. 

H.  D.  AVERILL,  Genl  Ticket  Agent. 
W.  H.  YEOMANS,  Superintendent. 
General  Offices,  Bridgeport,  Conn.,  Dec.  27,  1882. 

AUG.  W.  WRIGHT,  ,        j 

Consulting  En):,aneer  for  Horse  Railroads.    - 

Patent  Tram-rail  Joint  Fastening. 

A    Trinl    Sttlieitetl. 

SPECIFICATION.S   FOR   TRACKS,    PAVING,    ETC. 
Correspondence  Solicited. 
!     Address   care   NORTH    CHICAGO    CITY    RAILWAY,    Chicago,    III. 

i  W.  W.   HANSCOM,     ,  ,  f 

Cable  Tramway  Engineer, 

:  .612  O'Farrell  Street,   ;  v  v   ;.  vj 

^    '     /,;v^^^^^' .       >/     San  Francisco,  Cau 


"^ ,'.  *■■   i  •    ■    .'.J- 
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RAILWAYS  AS  MILITARY  FACTORS. 


..  y  ■    BY   WILLIAM    S.    VEST.  :   ••    .  ^^ 
[Written  for  the  American  Railroad  Journal.] 


Both  Russia  and  England  seem  fully  alive  to  the  neces- 
sity of  rapidly  constructing  railways  leading  to  Afghan- 
istan. The  notice  recently  given  in  the  British  Parlia- 
mennt  that  ^10,000,000  would  soon  be  asked  for  "  building 
and  completing  railways  in  India,"  and  the  order  given  by 
Russia  for  "  140  locomotives  to  be  completed  and  deliver- 
ed within  the  year,"  are  significant  of  the  vital  import- 
ance both  nations  attach  to  rapid  communication  between 
the  base  of  their  supplies,  and  the  scene  of  the  coming 
contest.  Diplomacy  may  delay  the  latter,  but  that  it  will 
come  sooner  or  later,  no  one  fully  aware  of  the  aggressive 
policy  pursued  by  Russia  for  more  than  a  century  past, 
can  reasonably  doubt.  After  conquering  Turkistan,  her 
armies  are  now  ready  for  battle  on  soil  guaranteed  against 
invasion  by  England.  Her  motto  seems  to  be  Vestigia 
nulla  rt/rorsitfii.  Steadily  has  she  advanced,  and  to- 
day there  exists  no  intervening  space  bietween  her  and 
that  glittering  prize  long  wished  for — British  India.  Every 
true  Russian  is  educated  religiously  to  believe  that  the 
double-eagle  flag  at  no  distant  day  will  wave  over  the 
ramparts  of  Constantinople  and  the  pagodas  of  Benares, 
and  judging  from  the  past  and  looking  at  the  present  ex- 
isting situation,  it  is  possible  and  even  probable  that  this 
fond  anticipation  may  be  fully,  or  at  least  partially  real- 
ized.   ..  -.,..    ■.:.•■,.; -•^:/    ':'■■'■■'-■■■  ^  /■■■.^:-::-- ■■:■:■,-. -v.-  ■:■   ■::■■'.:--., 

When  war  again  occurs  in  Europe,  railways  will  not  be 
called  on  to  play  the  role  required  of  them  on  other  con- 
tinents', where  long  distances  are  to  be  traversed  through 
countries  incapable  of  supplying  the  wants  of  an  army. 
The  nations  of  Europe,  armed  as  they  are  and  ready  for 
any  immediate  outbreak,  can  find  inside  of  their  own 
territories  everything  required  for  hostilities;  there  are 
petty  sovereignties  to  be  found  there,  not  equal  to  a  com- 
mon-sized county  or  even  township  in  the  United  States. 
A  railway  only  of  100  miles  in  length  might,  in  time  of 
war,  have  each  end  located  in  a  friendly  kingdom,  and  the 
middle  of  it  occupied  by  a  power  hostile  to  both.  Ger- 
many, it  is  true,  in  her  late  war  with  France,  made  great 
use  of  railways.  By  them  she  carried  her  heavy  siege 
guns  to  Paris,  with  all  the  ammunition  they  required  ;  but 
her  armies  mardied  to  that  city  by  various  routes,  and 
gathered  most  of  their  needed  supplies  on  the  way.  The 
French  seem  to  have  made  no  great  attempt  to  destroy 
the  railway  communication.  If  they  did,  history  gives  us 
no  account  of  iu-  ;    ;.     ;.;•  ;         ;^    :-      ^^^■V  :■  .   V;  -^     - .  r : 

Had  railways  existed  in  the  days  of  Napoleon,  when 
arbiter  of  all  Europe  from  the  shores  of  the  Bay  of  Biscay 
tothe  banks  of  the  Niemen,  undoubtedly  he  would  have 
used  them  to  their  fullest  extent.     With  their  aid,  his 


fatal  Moscow  campaign  might  have  terminated  very 
differently.  "  Celerity  of  movement  is  necessary'  to  suc- 
cess," was  a  favorite  axiom  of  that  greatest  modem  gen- 
eral. He  proved  its  truth  by  his  first  splendid  victories 
in  Italy,  and  equally  so  at  Jena,  where  rapidly  following 
up  his  success,  he,  in  less  than  six  weeks,  annihilated  the 
military  power  of  Prussia.  Nor  are  these  the  greatest  in- 
stances in  which  he  showed  his  keen  appreciation  of  the 
value  of  time  in  moving  an  army.  When  baffled  in  his 
attempt  to  invade  England,  he  hastily  broke  up  his  camp 
at  Boulogne,  placed  100,000  of  his  infantry  in  wagons,  and, 
in  what  was  then  considered  an  incredible  short  time, 
had  them  ready  for  battle  in  the  heart  of  Germany. 

It  is  in  Northwest  Asia,  more  than  anywhere  else,  that 
railways  will  prove  invaluable,  and  even  an  absolute  neces- 
sity for  military  success.  Unlike  the  United  States,  no 
assistance  can  be  there  derived  from  transportation  by 
water.  The  rivers  are,  as  a  rule,  unfit  for  navigation 
abounding  as  they  do  in  shoals  and  rapids,  common  to 
all  streams  in  a  rugged,  mountainous  country.  Some  are 
even  perfectly  dry  for  months  in  e.very  year.  Russia  has 
many  advantages  over  England,  and  fewer  difficulties  in 
maintaining  an  army  in  a  country  so  miserably  adapted 
to  military  movements  in  every  way,  for  the  climate  is  in- 
tensely hot  in  Summer,  while  in  Winter  heavy  snow 
storms  render  all  active  operations  impossible.  The 
Volga  river  and  the  Caspian  sea  afford  ample  facilities 
for  supplying  a  Russian  army  with  everything  required 
for  an  offensive  campaign.  Reinforcements  and  provi- 
sions landed  from  the  Caspian  sea  have,  or  will  soon 
have,  rapid  transit  through  Turkistan  to  Serakhs,  only 
200  miles  distant  from  Herat  by  a  railway,  now  or  about 
to  be  completed.  The  Russian  troops,  victors  in  the 
battle  recently  fought  with  the  Afghans,  are  much  nearer 
the  latter  city  styled  from  its  strategic  position,  the 
"  Key  of  India."  The  Anglo-Indian  army  stationed  at 
Ouatta  is,  by  Sir  Peter  Lumsden's  own  admission,  fully 
forty  days  march  from  it.  If  the  armed  truce  now  pre- 
vailing— it  is  in  reality  but  little  else — should  suddenly  be 
broken,  the  chances  are  that  Herat,  in  spite  of  its  being 
strongly  fortified,  would  be  in  Russian  hands,  before  an 
army  from  Quatta  could  be  before  its  gates.      •. 

It  is  reasonable  to  suppose  that  Russia,  making  due 
allowance  for  the  exaggerated  estimates  on  paper,  pur- 
porting to  show  the  real  strength  of  her  immense  army,  can 
bring  against  India  three  men  to  ever>^  one  of  European 
birth  that  England  can  enlist  for  its  defence.  Admitting 
this  to  be  the  case,  and  that  insurrections  and  rebellions 
may  possibly  make  the  native  portion  of  the  Anglo-Indian 
army  far  worse  than  useless,  what  prompt  steps  should 
England  take  to  preserve  her  Indian  Empire  intact,  and 
keep  it  safe  from  Russian  aggression  ?  The  answer  seems 
to  be  a  plain  one.  Railways,  and  railways  alone,  can  save 
it.     Not  detached  ones  here  and  there,  but  a  regular  net- 
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work  of  them.  A  great  central  depot  must  be  selected 
with  connecting  lines  radiating  to  every  point  likely  to 
be  threatened  by  a  foreign  or  internal  enemy.  To  carry 
out  thoroughly  an  undertaking  of  this  kind  would,  of 
course,  necessarily  involve  an  immense  outlay  of  money, 
compared  to  which  the  millions  already  asked  for  would 
seem  insignificant ;  but  the  outlay  would,  in  the  course  of 
time,  be  in  part  repaid.  These  railways  built  mainly  for 
military  purpose,  would  in  time  of  peace,  rapidly  increase 
the  commercial  prosperity  of  India ;  they  would  create 
new  markets  for  England's  manufacturers,  now  far  beyond 
their  reach.  An  Empire  which  exports  and  imports  mer- 
chandise amounting  to  nearly  $800,000,000  annually,  is 
well  worth  protecting.  Military  movements  in  India  are 
fi*om  the  combined  heat  of  the  climate  and  the  badness 
of  the  roads  necessarily  slow.  The  camp  followers  of  an 
army  there  usually  outnumber  its  fighting  force.  We  have 
seen  that  forty  days  are  required  to  march  from  Quatta 
to  Herat,  the  distance  being  only  500  miles.  By  rail 
only  that  number  of  hours  would  be  consumed.  The 
railways  by  increased  speed  would  be  a  large  equivalent 
to  great  deficiencies  in  numbers,  and  armies  at  a  distance 
from  each  other  could  give  and  receive  reinforcements,  as 
occasion  required,  without  an  enemy's  knowledge. 

But  if  railways  are  costly  servants  in  times  of  peace, 
they  are  far  more  so  in  war.  When  held  in  possession  by 
an  enemy,  they  act  like  artillery  captured  on  the  fields  of 
battle  and  turned  against  their  former  owners.  To  guard 
against  such  a  disaster,  a  large  patrolling  force  is  required, 
strong  enough  at  least,  to  drive  off  any  raiding  party  .sent 
to  destroy  them.  The  roads  to  be  built  in  India,  mainly 
for  military  and  strategic  value,  in  the  near  future  will, 
no  doubt,  be  provided  with  extra  means  for  their  defence 
and  safety ;  these  include  iron  bridges  protected  by  forts, 
round-houses  and  car-sheds  fortified,  extra  supplies  of 
rails,  the  cars  themselves  to  be  bullet-proof,  and  very 
likely  moving  batteries  mounted  on  trucks  will  be  added. 
"  Flying  artillery  "  of  this  kind  is  not  new;  McClellan's 
army  when  investing  Richmond  had  something  of  this 
sort.  The  sooner  a  complete  system  of  such  railways  is 
inaugurated  in  India,  the  less  damage  she  will  sustain 
from  a  war  with  Russia.  That  nation  if  wise,  would 
declare  iron  bridges,  steel-rails  and  locomotives,  contra- 
band of  war ;  for  to  them,  more  than  to  gatling-guns. 
breech-loading  artillery,  and  Snider  rifles,  must  England 
look  for  a  successful  termination  of  a  struggle  that  will 
test  her  fortitude  and  courage  to  the  utmost. 


RAILWAY  SANITATION  AND  CHOLERA. 


BY    S.    S.    HERRICK,    M.    D., 
SECRETARY     STATE     BOARD     OF     HEALTH     OF     LOUISIANA. 


[WriUen  for  the  American  Railroad  Journal.] 


The  history  of  cholera  since  its  appearance  in  Europe 
about  the  end  of  the  first  third  of  this  century,  justifies 
serious  apprehension  that  the  present  year  will  not  pass 
without  its  return  to  our  shores.  As  nearly  all  are  agreed 
upon  its  infectious  nature  and  its  portability,  it  behooves 
all  who  are  engaged  with  the  highways  of  travel  to  adopt 
such  measures  of  precaution  as  the  means  at  command 
render  practicable  ;  and  none  are  more  concerned  than 


the  railway  companies  of  the  country,  particularly  those 
operating  lines  running  from  the  seaboard.  Railway 
companies  having  well-organized  medical  departments 
are  prepared  to  put  in  operation  all  necessary  measures, 
and  hardly  need  advice  in  these  pages,  but  these  are  still 
much  in  the  minority ;  hence  a  few  words  of  counsel  are 
both  timely  and  appropriate. 

Aside  from  the  heav^y  weight  of  blame  which  would 
fall  upon  any  railway  management  for  being,  through 
negligence,  the  means  of  spreading  disease  and  death 
over  the  land,  considerations  of  interest  should  be  suffi- 
cient argument  to  exercise  all  practicable  preventive 
measures  towards  an  enemy  so  destructive  to  legitimate 
business.  The  only  reasonable  limit  to  such  efforts  would 
be  the  undefined  line  where  restrictions  become  so  offen- 
sive as  to  provoke  clamorous  resistance.  Self-interest, 
therefore,  demands  supervision  to  prevent  both  the  sick- 
ening of  railway  employes  and  their  families,  and  the 
conveyance  of  contagion  by  merchandise,  by  passengers 
and  by  their  personal  effects. 

It  is  so  well  settled  now,  that  the  infectious  material  of 
cholera  resides  in  the  discharges  from  the  stomach  and 
bowels,  that  means  of  control  might  be  limited  to  thorough 
dealing  with  these.  By  this  is  meant  their  complete  dis- 
infection before  they  have  had  time  to  do  harm.  Of 
course,  it  is  not  supposed  that  any  person  known  to  be 
affected  with  the  disease  would  be  admitted  to  passage 
over  a  railway ;  but  the  suddenness  qf  its  onset  renders 
an  outburst  quite  possible  upon  aJouriWy,  with  a  strong 
concurrent  prospect  of  scatteryfg  tne~THsease-poison  ex- 
tensively along  the  track.  It  is  easy  to  understand  now 
how  the  disease  may  travel  hundred  of  miles  at  a  bound, 
and  how  one  case  may  scatter  the  seeds  along  the  route, 
to  be  followed  in  a  few  days  by  the  unexpected  outbreak 
of  pestilence.  Here  we  have  a  view  of  the  most  serious 
source  of  cholera — mischief,  so  far  as  railways  are  con- 
cerned— the  ungarded  water-closets  of  passenger-cars 
chiefly,  and  in  less  degree,  those  of  the  stations.         | 

The  contents  of  the  latter  can  be  dealt  with  so  easily 
and  simply,  that  this  point  may  be  dismissed  very  briefly. 
Probably  the  most  efficient  agent  at  our  disposal,  con- 
sidering both  energy  and  economy,  is  corrosive  sublimate. 
One  ounce  of  this  chemical  with  an  equal  quantity  of  sal 
ammoniac,  dissolved  in  a  gallon  of  water,  forms  a  cheap 
and  potent  disinfectant,  the  only  objection  to  which  is  its 
danger  if  misused,  by  accident  or  design,  for  it  is  a  deadly 
poison.  One  or  two  gallons  used  occasionally  in  a 
stationary  privy  or  water-closet,  when  no  danger  is  known 
to  threaten,  or  one  quart  after  every  suspected  evacuation, 
would  be  a  reasonable  precaution. 

As  to  the  water-closets  of  passenger-cars  there  would 
seem  to  be  a  serious  difficulty,  but  this  might  easily  be 
overcome  by  an  important,  but  easy  change  in  mode  of 
construction.  The  suggestion  of  my  friend,  Dr.  A.  W. 
Perry,  formerly  of  New  Orleans,  but  now  a  member  of  the 
Board  of  Health  at  San  Francisco,  gives  a  simple  solution 
to  the  problem.  Instead  of  allowing  the  fecal  matter  to 
fall  immediately  on  the  ground,  let  the  receptacle  be 
somewhat  englarged  and  the  pipe  at  the  bottom  be  closed 
by  a  valve,  not  controlled  by  the  passenger,  but  by  an  in- 
telligent train-attendant.  Whenever  cholera  is  known  to 
exist  anywhere  in  the  country,  this  receptacle  should 
never  be  discharged  without  thorough  disinfection  of 
its  contents.     The  precaution  should   begin  as  soon  as 
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cholera  is  known  to  have  reached  our  coast,  should  be 
immediately  adopted  on  all  the  lines  of  the  country,  and 
be  continued  until  the  complete  disappearance  of  the 
disease. 

Preparation  for  carrying  out  this  simple  measure  should 
be  made  immediately,  and,  if  begun  without  delay,  pas- 
senger-cars throughout  the  country  might  probably  be 
put  in  readiness,  at  very  moderate  expense,  before  the 
danger  should  actually  reach  us.  But  people  are  too  apt 
to  wait  till  the  evil  apprehended  has  actually  appeared, 
and.  to  act  as  if  it  were  most  likely  not  to  come  at  all.  To 
such,  another  reason  might  be  given  for  prevention  of  a 
nuisance  constantly  committed  by  these  open  discharges 
from  the  water-closets  of  passenger-cars.  The  same 
simple  contrivance  will  effectually  obviate  all  offence  of 
this  kind.  Such  an  outrage  on  public  decency  can  not 
last  much  longer,  and  railway  officials  will  soon  wonder 
why  they  never  thought  of  the  remedy  before. 

Other  precautions  might  be  mentioned,  having  particu- 
lar reference  to  choice  of  drinking-water  for  stations  and 
for  trains,  but  these  are  of  general  significance,  without 
special  reference  to  railway  sanitation.  The  measure  here 
recommended  I  regard  as  entirely  practicable,  and  fully 
calculated  to  disarm  the  most  threatening  aspect  of 
cholera  in  its  relation  to  railway  traffic. 


PROMOTION  IN  RAILWAY  SERVICE. 


BY   A    SUrERINTENDENT. 
LWritten  for  the  American  Railroad  Journal.] 


In  the  April  Journal  I  discussed  briefly  the  subject 
of  passenger-train  conductors,  purely  from  a  personal 
point  of  view,  and  did  not  speak  ex  cathedra.  Far  from 
being  actuated  to  write  from  the  strict  official  standpoint, 
1  dwelt  upon  the  theme  with  particular  reference  to  the 
wishes  and  convenience  of  the  traveling  public  in  the 
selection  of  conductors  and  other  train-hands  in  railway 
passenger  service  ;  and  quite  possibly  I  may  be  accused  of 
disloyalty  in  overlooking  the  peculiar  interests  of  the  rail- 
way management.  Since  the  appearance  of  the  article  in 
question,  my  attention  has  been  called  to  a  reply  made  in 
another  railway  publication,  in  which  my  position  seems 
to  have  been  misunderstood.  The  writer  of  this  reply 
objects  to  my  assumed  antagonism  to  the  promotion  of 
baggagemen  and  brakemen  to  conductors,  and  erroneously 
supposes  that  I  was  talking  from  an  official  standpoint. 
In  the  first  place,  as  before  stated,  I  did  not  consider  my 
brief  article  an  official  utterance  ;  and,  secondly,  I  am  far 
from  being  opposed  to  the  system  of  promotion.  Pro- 
motion is  an  excellent  thing,  but  I  maintain  it  should  only 
be  conferred  for  cause.  .'  ->    :   .    -^.'  :     ■  ; 

We  will  assume  that  a  railway  adopts  the  system  of 
promotion  and  announces  to  its  train-hands  that  sooner 
or  later,  provided  the  employes  in  question  remain  in  the 
service  of  the  company,  the  successive  positions  from 
brakeman  upward  will  be  open  to  them.  At  first  such  an 
arrangement  would  seem  beneficial,  but  while  in  actual 
practice  such  a  system  has  been  found  satisfactory,  it  is 
bad  to  adopt  it  as  a  theory.  Were  such  a  theory  to  be- 
come an  actuating  principle  of  management  of  any  road, 
there  will  at  once  be  a  certain  class  creation — the  railway 
employe.     Now  are  we  benefitted  by  drawing  a  wide  line 


of  demarcation  between  the  railway  and  the  non-railw^ay 
man  ?  Do  we  gain  anything  by  assuring  the  railway  em- 
ploye upon  his  connection  with  a  road  that  certain  ad- 
vancement awaits  him  if  he  remains  in  its  employ  }  To 
my  mind  there  can  be  but  one  answer  to  these  questions 
and  that  is  No.  Promotion  in  railway  service  should 
only  be  made  for  cause,  which  cause  is  a  conspicuous 
attention  to  duty  united  with  unusual  capability.  If  the 
ordinary  employe  is  given  to  understand  that  mere  reten- 
tion in  service  will  insure  promotion,  his  efforts  will  be 
directed  to  such  mere  retention  only.  If  the  system  of 
promotion  be  a  rigid  one,  and  seniority  of  service  be 
made  the  rule  for  filling  vacancies  in  the  upper  ranks, 
where  is  the  inducement  for  a  younger  employe  to  put 
forth  extra  exertion  if  he  knows  that  a  dozen  or  two 
dozen  men,  in  every  way  his  inferiors,  stand  between  him 
and  the  promotion  he  covets  ?  It  may  be  said,  and  with 
some  truth,  that  the  system  of  steady  promotion  inculcates 
admirable  discipline  and  that  a  road  adopting  it  finds 
little  difficulty  in  securing  a  good  class  of  employes,  but 
this  discipline  is  secured  at  the  expense  of  energy  and 
zeal,  and  a  wise  modification  of  the  system  would  give  a 
still  better  class  of  employes  and  put  every  man  upon  the 
alert  not  only  to  perform  his  actual  tasks,  but  to  seek  at 
every  point  to  signalize  his  capacity  by  endeavors  outside 
the  beaten  path  of  his  duties.  If  promotion  is  made  cer- 
tain, depending  only. upon  retention  in  service,  we  must 
also  remember  that  retention  in  service  depends  merely 
upon  negative  excellence  as  shown  in  simple  performance 
of  duty.  In  the  case  of  strict  promotion,  the  official  asks 
the  employe  "  What  have  you  done  to  prez^eut  your  pro- 
motion ?  "  In  the  other  case  he  asks  "  what  have  you  done 
to  warrant  promotion  ?  "  These  two  questions  show  the 
difference  between  promoting  railway  employes  for  length 
of  service,  and  promoting  them  for  excellence  of  service. 

It  may  be  said  that  railway  service  can  best  be  con- 
ducted on  military  principles  and  I  have  not  the  slightest 
objection  to  the  practice  of  such  principles,  but  the 
analog)'  should  be  carried  out  to  the  fullest  extent.  In 
times  of  peace  promotion  is  made  in  the  army  through 
seniority  of  service,  but  in  times  of  war  such  is  not  the 
course  of  procedure.  Then  the  best  man  is  pushed  the 
quickest  and  conspicuous  abilities  are  promptly  recog- 
nized irrespective  of  length  of  service.  Now  in  the  case 
of  railway  employes  they  may  be  said  to  be  in  a  constant 
state  of  war.  They  are  perpetually  in  action  and  their 
capabilities  are  always  being  tested.  Therefore,  if  mili- 
tary principles  are  to  obtain  let  them  be  the  military  prin- 
ciples obtaining  in  actual  warfare. 

Furthermore,  I  am  by  no  means  sure  that  it  is  wise  or 
politic  for  railways  to  assume  that  there  are  but  two 
classes  of  people  ;  those  employed  by  railways  and  those 
not  so  employed.  The  infusion  into  railway  service  of  a 
little  outside  blood,  drawn  from  the  counting-house,  the 
manufactory  and  the  field,  is  a  good  thing,  if  for  no  other 
purpose  than  to  remind  the  employes  that  their  positions 
are  not  held  simply  because  they  alone  can  fill  them,  but 
in  view  of  meritorious  service.  As  soon  as  you  teach  a 
man  or  let  him  believe  that  his  services  are  indispensable, 
you  destroy  self-interest  which  is  a  powerful  incentive  to 
energy.  If  railway  employes  would  rise  they  should  be 
told  to  climb.  Pushing  them  up  is  not  the  way  to  obtain 
the  best  results  from  their  services. 

For  promotion  in  its  proper  sense,  1   have  the  highest 
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regard.  The  reward  of  meritorious  service  is  the  most 
powerful  means  of  securing  intelligent  labor,  and  the  rail- 
way which  does  not  recognize  the  truth  of  this  fact  will 
never  secure  a  desirable  class  of  railway  employes.  But 
promotion  simply  on  the  ground  of  length  of  service,  irre- 
spective of  the  quality  of  this  service  other  than  it  shall 
not  be  below  the  average,  is  a  most  pernicious  course  for 
any  railway  or  other  corporation  to  adopt,  and  it  was  this 
feature  of  railway  "  civil  service  reform  "  that  I  intended 
to  criticise.  If  I  have  been  misunderstood  I  would  like 
to  put  myself  correctly  on  the  record.  I  thoroughly  be- 
lieve in  promotion  in  railway  service,  but  it  should  be  a 
prize — not  a  pension. 


BRIDGE  LORE. 


We  can  say  that  the  building  of  bridges  is  coteni- 
poraneous  with  that  of  road-making,  at  least  the  former 
has  kept  pace  with  the  latter.  Within  the  last  twenty 
years  many  improvements  have  been  made  in  the  con- 
struction of  bridges,  but  the  type  of  the  primitive  bridge 
is  yet  to  be  seen  in  newly-settled  localities.  In  the  begin- 
ning the  means  of  communication  were  over  the  surface 
of  the  ground,  generally  following  such  routes  as  would 
give  the  shortest  distance  between  two  points.  It  often- 
times happened  that  streams  interfered,  in  which  case, 
when  they  were  small,  they  were  readily  forded,  and  if 
large,  ferries  were  resorted  to.  But  as  the  trafBc  increased 
something  better  was  required,  and  then  bridges  either 
of  timber  or  of  stone  were  devised. 

Undoubtedly  the  oldest  construction  was  of  stone  built 
in  the  form  of  semi-circular  arches,  and  which  method 
was  preferably  employed  in  the  crossing  of  deep  and 
narrow  ravines.  In  the  crossing  of  rivers  it  was  advisable 
to  have  as  small  a  number  of  arches  or  spans  as  possible, 
and  in  order  that  the  bridge  might  not  be  too  high,  seg- 
mental and  elliptic  arches  were  employed.  Of  course 
arches  of  this  kind  require  much  heavier  abutments  and 
piers  to  resist  the  thrust  than  circular  ones,  but  on  the 
other  hand  possess  other  advantages  which  more  than 
counterbalance  the  objections. 

The  art  of  building  stone  bridges  was  known  centuries 
ago.  Herodotus  mentions  an  extraordinary  bridge  con- 
structed over  the  Euphrates  by  Oueen  Nitocris,  the 
length  of  which  was  over  half  a  mile.  Darius,  Xerxes, 
Caesar  and  others  built  bridges  for  purposes  of  war,  which 
were  regarded  as  great  works.  Arched  bridges  were  un- 
known to  the  ancient  Egyptians  and  Indians.  Even 
during  the  architectural  glory  of  Athens  there  was  no 
bridge  across  the  Cephissus  at  that  city. 

The  Chinese,  however,  were  well  versed  in  bridge  build- 
ing. The  bridge  at  Foo-Chow-Foo  has  a  world-wide 
reputation.  China  also  possesses  the  longest  bridge  in 
the  world.  It  is  at  Lang-ang,  over  an  arm  of  the  China 
Sea,  and  it  is  over  four  miles  long,  70  feet  high,  with  a 
roadway  70  feet  wide,  and  has  300  arches.  The  parapet 
is  a  balustrade,  and  each  of  the  pillars,  which  are  75  feet 
apart,  supports  a  pedestal  on  which  is  placed  a  lion  21 
feet  long,  made  of  one  block  of  marble.  Their  bridges 
were  generally  built  very  solid,  some  with  semi-circular, 
others  with  horseshoe-shaped  arches.  All  the  stones  are 
wedge-shaped,  the  sides  forming  radii  which  converge 
toward  the  center  of  the  curve.     Suspension  bridges  were 


also  unknown  to  the  Chinese.  Sanglcong,  the  com- 
mander of  the  army  under  Kaowtsoo,  who  built  the  roads 
in  the  mountainous  district  of  Shensa,  conceived  and 
accomplished  the  daring  project  of  suspending  a  bridge 
from  one  mountain  to  another  over  a  deep  chasm.  These 
bridges,  which  are  called  by  the  Chinese  writers,  ver\- 
appropriately,  flying  bridges,  are  represented  to  be  quite 
numerous,  and  are  sometimes  so  high  that  they  cannot  be 
traversed  without  alarm.  One  still  exists  in  Shensa, 
.stretching  400  feet  from  mountain  to  mountain  across  a 
chasm  over  500  feet  deep. 

One  hundred  and  twenty-seven  years  B.  C,  Flavins 
Scipio  built  the  Ponto  Rotto  across  the  Tiber,  and  of 
which  there  remained  some  years  ago  one  span  of  82  feet. 
The  Em ili us  bridge  across  the  Tiber  at  Rome  was  built 
100  years  B.  C.  It  consisted  of  7  arches  or  spans  varying 
from  51  to  78  feet.  The  bridge  built  by  Trajan  about  the 
year  120  A.  D.,  had  five  arches  each  of  183  feet  spanning 
the  piers,  which  were  over  64  feet  thick.  Some  remains  of 
the  piers  indicate  the  place  where  this  colossal  structure 
once  stood. 

Near  the  close  of  the  eighth  century  Charlemagne 
ordered  the  construction  over  the  Rhine  of  a  bridge 
resting  on  28  buttresses.  The  bridge  was  struck  by 
lightning  and  burnt  to  the  level  of  the  water.  German 
engineers  are  now  removing  the  remains  of  the  old  struc- 
ture on  the  Mayence  side.  They  have  already  taken  out 
a  number  of  piles  with  lengths  of  18  feet.  The  wood, 
which  is  nearly  1,100  years  old,  is  so  well  preserved  that 
it  can  still  be  used  in  building,  the  iron  also  being  in  good 
condition. 

Other  well-known  structures  were  the  bridges  at  Pavia 
over  the  Tessin,  and  at  Florence  over  the  Arno.  The 
latter  was  built  by  Michael  Angelo. 

England  can  boast  of  some  extraordinary  bridges.  The 
first  bridge  was  built  at  Bow,  near  Stratford,  in  1087. 
The  first  bridge  across  the  Thames,  at  London,  was  begun 
in  1176.  It  consisted  of  nine  arches  of  about  62  feet 
opening.  The  arches  were  of  the  gothic  form,  and  the 
piers  were  unusually  heavy  and  strong.  The  West- 
minster bridge,  across  the  same  river,  built  by  La  Belle, 
took  12  years  for  its  construction,  and  at  that  time  (1750) 
was  the  finest  in  the  realm,  and  not  surpassed  by  any  in 
the  world.  The  other  London  bridges  are  Blackfriars', 
Kew,  the  new  London  and  the  Waterloo  bridge.  The 
last  named  has  nine  arches  with  openings  of  135  feet 
each. 

Many  stone  bridges  are  to  be  found  in  France.  The 
oldest  are  no  doubt  the  bridges  of  Avignon  (i  187),  Guillo- 
tiere  (1245)  and  Saint  Esprit  (1285),  across  the  Rhone. 
The  Notre  Dame  bridge  at  Paris  was  built  in  1412,  and 
the  Pont  Neuf  in  the  year  1604.  Another  well-known 
bridge  over  the  Seine  is  the  Neuilly  bridge,  built  by 
Perrouet  in  the  years  1768-74.  It  consists  of  five  arches, 
of  about  one  hundred  and  twenty-nine  feet  openings  each. 
The  grandest  st^jne  arch  in  existence  is  the  Cabin  John 
arch,  built  by  General  M.  C.  Meigs,  U.  S,  A.  It  has  a 
span  or  opening  of  220  feet,  and  carries  the  Washington 
aqueduct.  The  next  in  span  is  the  Grosvenor  bridge 
over  the"  River  Dee  at  Chester,  I^ngland.  whose  single 
span  is  200  feet.  Another  well-known  stone  bridge  is  the 
Nydeck  bridge  at  Berne,  Switzerland,  consisting  of  three 
spans,  of  which  the  middle  has  an  o{)ening  of  147  feet,  the 
others  being  much  smaller,  namely,  53  feet  each. 
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All  of  the  bridges  mentioned  above  are  highway 
bridges,  many  of  them  having  been  built  before  the  ex- 
istence of  railroads,  or  long  before  the  building  of  rail- 
roads was  even  dreamed  of.  .   C      vr   ■ .        : 

There  are  very  few  stone  railroad  bridges  having  arches 
of  considerable  opening.  Perhaps  the  largest  in  this 
country  is  the  Falls  bridge  of  the  Philadcipiiia  ;iud  Read- 
ing Railroad,  which  has  a  span  of  78  feet.  During  the 
early  construction  of  railroads  in  Europe,  especially  in 
Germany,  a  large  number  of  viaducts  were  constructed, 
consisting  of  stone  arches,  but  the  span  of  the  same 
was  generally  small,  the  average  being  from  30  to  50  feet. 

The  railroad  bridge  over  the  Ncckar  at  Ladenburg. 
Germany,  consists  of  seven  segmental  arches,  each  having 
an  opening  of  88;^  feet.  The  bridge  of  the  Stargard 
Posener  Railroad  over  the  Warthe  river  at  Wronke  has 
four  spans  of  75  feet  each,  and  two  additional  spans  at 
each  end  of  32  feet.  The  Franz-Joseph  bridge,  across  the 
Etsch  river  at  V^erona,  on  the  line  of  the  railroad  between 
Venice  and  Mailand,  consists  of  five  main  spans,  each 
having  an  opening  of  95  feet. 

Perhaps  the  largest  stone  arch  of  any  railroad  bridge  is 
that  of  the  Waldlitobel  bridge  on  the  line  of  the  Arlberg 
Railway.  This  bridge  crosses  the  valley  of  the  Klosterle, 
about  one  and  one-half  miles  from  the  Arlberg  tunnel. 
At  this  point  the  railway  passes  over  a  ravine  about  one 
hundred  and  sixty-four  feet  deep,  with  sides  rocky  and 
very  steep.  The  span  of  the  main  arch  is  134^  feet,  with 
a  secured  arch  of  26}4  feet.  Perhaps  the  longest  span 
wooden  bridge  ever  built  was  that  constructed  by  Gruben- 
manan  over  the  Limmat  at  Wittingen,  Germany,  which 
had  a  clear  span  of  390  feet.  This  bridge  was  erected  in 
the  year  1778.  Prior  to  this  time,  in  the  year  1757,  this 
same  engineer  built  an  extraordinary  bridge  at  Shaft- 
hausen,  over  the  Rhine,  which  is  there  400  feet  wide. 
There  was  a  pier  in  the  middle  of  the  river,  but  it  is 
doubtful  whether  the  bridge  rested  upon  it.  A  man  of  the 
lightest  weight  felt  the  bridge  vibrate  under  him,  yet 
wagons  heavily  laden  passed  over  it  in  safety.  Both  of 
these  bridges  were  destroyed  by  the  French  in  1799. 
Still  another  long  span  bridge  was  that  built  in  i8o8,  in 
Galicia,  by  the  engineer  Gross,  which  had  a  span  of  324 
feet.  The  Devil's  bridge  in  the  canton  of  Uri,  Switzer- 
land, was  so  called  from  its  frightful  situation  so  that  it 
could  scarcely  be  conceived  how  it  was  erected  and  many 
fabulous  stories  were  invented  to  account  for  it. 

In  this  country  the  Cascade  bridge  of  the  Erie  Railroad 
was  perhaps  the  longest  span.  The  bridge  consisted  of 
two  wooden  arches,  one  placed  above  the  other  and  both 
securely  braced  together.  The  arch  at  the  springing  line 
had  a  span  of  275  feet,  with  a  rise  of  45.  The  rails  were 
185  feet  above  the  bed  of  the  stream.  The  first  employ- 
ment of  iron  for  the  purpose  of  bridge  building  was  in  the 
form  of  cast  iron.  The  first  attempt  was  made  at  Lyons, 
France,  in  1775,  but  only  one  of  the  arches  was  made 
and  first  put  together  in  the  builder's  yard.  It  was  found 
that  the  cost  would  be  too  great,  and  the  project  was  then 
abandoned. 

The  first  iron  bridge  actually  constructed  was  over  the 
Severne  at  Coalbrookdale,  England,  in  the  years  1773-79. 
It  was  constructed  after  the  designs  of  Mr.  Pritchard,  a 
Shrewsbury  architect,  and  was  on  the  whole  a  bold  design 
well  executed.  But  there  was  some  defect  in  the  abut- 
ments, which  were  forced  inward  by  the  pressure  of  the 


earth  behind  them,  and  the  arch  was  partially  fractured. 
Nevertheless  the  bridge  proved  serviceable  and  remains  to 
this  day.     The  span  is  100  feet.  ■.•:^;.;-^"  \;'"      /'v  :^  ;':      >.  • 

it  is  a  curious  cipcumstance  that  the  next  successful 
contriver  of  an  iron  bridge,  and  that  of  the  boldest  design, 
was  no  other  than  the  celebrated,  or  rather  notorious, 
Thomas  Paine.  In  17S7,  when  a  bridge  over  the  Schuylkill 
at  Philadelphia  was  propo.sed  to  be  constructed  without 
any  river  piers,  as  the  stream  was  apt  to  be  choked  with 
ice  in  Spring  freshets,  Paine  boldly  offered  to  build  an 
iron  bridge  with  a  single  arch  of  400  feet  span.  He  after- 
ward submitted  the  plan  of  his  bridge  to  the  Academy  of 
Sciences  at  Paris,  whose  opinion  was  favorable,  and  he 
next  proceeded  to  the  Rotherdam  Ironworks  in  Yorkshire 
to  have  his  bridge  cast.  It  was  a  segment  of  an  arch  410 
feet  span  and  constructed  of  framed  panels  radiating  to- 
ward the  center  in  the  form  of  \H3ussoirs.  An  American 
name<l  Whiteside  having  advanced  him  money,  he  was 
enabled  to  complete  the  castings  of  the  bridge,  which 
were  then  shipped  to  London  and  erected  on  Bowling 
Green  at  Paddington.  Whiteside,  however,  becoming 
bankrupt,  Paine  did  not  succeed  in  finishing  the  bridge. 
The  manufacturers  then  took  it  back  as  part  of  their  debt 
and  the  materials  were  used  in  the  construction  of  a 
bridge  over  the  river  W^ar  at  Sunderland,  which  was 
erected  in  1796.  This  bridge  was  long  regarded  as  the 
greatest  triumph  of  the  art.  Its  span  exceeded  that  of 
anj^  existing  stone  arch,  being  236  feet  span,  with  a  rise  of 
34  feet.  The  springing  commenced  at  95  feet  above  the 
bed  of  the  river,  and  its  height  was  such  as  to  allow 
vessels  of  300  tons  burden  to  sail  underneath  without 
striking  their  masts.  Iron  bridges  of  smaller  span  con- 
tinued to  be  successfully  erected  both  in  Great  Britain 
and  France,  the  Pont  de  Louvre  (1803;  and  the  Pont 
d'Austerlitz  (1806),  being  well-known  examples.  Those, 
however,  in  London  were  soon  thrown  in  the  shade  by 
the  Vauxhall  and  the'  Southwark  bridges.  The  latter 
consists  of  three  arches,  the  center  one  being  240  feet 
span. 

It  will  be  observed  that  iip  to  that  time  all  the  bridges 
constructed  of  cast  iron  were  in  the  arched  form,  the 
same  principle  being  followed  as  in  stone.  But  during 
the  same  period  in  ^hich  the'use  of  cast  iron  had  been 
extending,  wrought  iron  had  also  been  introduced  as  the 
essential  material  in  the  construction  of  suspension 
bridges. 

Sir  Samuel  Brown,  greatly  improved — he  may  be  said 
to  have  invented — the  iron  suspension  bridge,  by  introduc- 
ing the  system  of  the  bar-ljnk,  now  generally  adopted. 
The  Menai  bridge  constructed  by  Telford  is  a  fine  speci- 
men of  this  kind  of  bridge.  The  main  span  is  about  579 
feet,  and  the  height  of  the  roadway  is  100  feet  above  high 
water.  The  bridge  was  finished  and  opened  for  traffic  on 
the  30th  of  January,  1S26,  having  been  five  and  one-half 
years  in  building.        I   '"■'-  '  V-   V-   ^  •         ■    . '   - 

Other  suspension  liridges  are,  one  over  the  Danube  at 
Buda-Pesth,  the  Charing  Cross  and  Chelsea  bridges  over 
the  Thames.  The  Buda-Pcsth  bridge  was  commenced  in 
1840  and  by  1849  the  work  was  pretty  well  advanced, 
when  the  Hungarian  revolution  broke  out.  Arrange- 
ments were  made  for  blowing  asunder  the  chains  in  event 
of  the  Hungarians  attempting  to  force  a  passage,  and 
3,000  pounds  of  powder  were  deposited  for  that  purjxise. 
Buda  having    been    .successfully   stormed    uf)on   by   the 
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Hungarians,  one  of  the  last  acts  of  the  Austrian  General 
Hentzi  was  to  set  fire  to  the  powder  on  the  bridge  with 
his  own  hands,  blowing  himself  and  about  90  feet  of 
the  skeleton  structure  of  the  platform  to  atoms.  When 
the  war  was  ended,  the  bridge  was  finished,  and  the  people 
of  Buda-Pesth  now  proudly  pronounce  it  the  "eighth 
wonder  of  the  world." 

Passing  to  the  subject  of  wire  suspension  bridges  we 
must  commence  with  the  first  large  and  perfect  suspen- 
sion bridge  in  the  world,  that  of  Freiburg.  Switzerland, 
the  shortest  of  the  two  suspension  bridges  connecting 
that  city  with  its  suburbs.  The  bridge  built  there  later 
is  longer,  but  the  first  one  is  remarkable  for  its  extreme 
beauty.  It  connects  the  tops  of  two  mountains,  swinging 
over  a  dizzy  chasm.  No  buttresses  or  mason  work  is 
visible  at  a  little  distance  from  the  work ;  shafts  are  sunk 
in  the  solid  rock  of  the  mountains,  down  which  the  wires 
which  sustain  it  are  dropped.  Viewed  from  a  distance 
the  bridge  has  the  appearance  of  an  immense  spider's  web 
stretched  across  the  abyss,  and  supported  merely  by  the 
rocky  cliffs  on  either  side.  Being  300  feet  high  in  the  air 
its  fine  network  of  wire  is  scarcely  visible  against  the  sky. 
Passing  vehicles  and  horses  look  like  mere  pigmies 
creeping  over  the  slender  highway.  The  largest  of  these 
bridges  is  supported  by  four  wire  cables  each  one  contain- 
ing 1,056  wires,  the  length  of  the  clear  span  is  808  feet, 
its  height  174  feet,  and  breadth  28  feet.  This  bridge  was 
built  during  the  years  1831-34. 

The  Wheeling  suspension  bridge  was  built  in  1848,  and 
has  a  span  of  1,010. 

Roebling's  railroad  bridge  at  Niagara  has  a  span  of  821 
feet  and  a  deflection  of  59  feet,  while  its  roadway  is  250 
feet  above  the  level  of  the  stream. 

The  suspension  bridge  at  Cincinnati  is  2,220  feet  long, 
with  a  clear  span  of  1,057  feet,  and  is  103  feet  above  low 
water.  The  Brooklyn  Bridge  is  5,989  feet  long,  with  a 
clear  span  of  1,595  feet  over  the  East  river.  The  Point 
bridge  at  Pittsburgh,  which  is  a  chain  suspension  bridge, 
has  a  total  length  of  1,245  feet  from  back  to  back  anchor- 
ages, with  one  middle  span  of  800  feet  between  center  of 
piers. 

We  now  come  to  iron  railroad  bridges  proper,  in  the 
construction  of  which  the  engineer  has  achieved  his 
greatest  triumphs,  and  exhibited  higher  skill  and  ingenu- 
ity than  in  any  other  branch  of  his  Cyclopean  science. 
The  Britannia  bridge  across  the  Menai  Straits  is  103  feet 
above  high  water,  and  consists  of  four  spans,  two  of  230 
feet  each  and  two  of  459  feet.  It  is.a  wrought  iron  bridge, 
known  technically  as  the  tubular.  The  Victoria  bridge 
across  the  St.  Lawrence  river  near  Montreal,  is  also  a 
tubular  bridge.  It  was  commenced  in  1854.  It  consists 
of  24  spans  of  242  feet  each,  and  a  center  span  of  330  feet. 
The  total  length  of  the  iron  work,  including  the  width  of 
the  piers,  is  6,700  feet.  There  is  also  a  long  embankment 
at  either  end.  The  total  cost  of  this  bridge  was  $6,346,- 
133.  The  center  span  of  this  bridge,  namely,  330  feet, 
was  at  the  time  the  longest  span  in  existence  in  America, 
but   since  then  many  long  span   bridges   have  been   built. 

One  of  the  grandest,  most  substantial  and  beautiful 
bridges  is  the  St.  Louis  bridge,  which  was  opened  for 
traffic  July  4,  1874.  The  bridge  has  three  spans  formed  of 
ribbed  arches  made  of  chrome  steel.  The  center  span  is 
520  feet,  and  the  other  two  500  feet  each. 

The  Henderson,  Ky.,  bridge,  across  the  Ohio  river,  has 


16  spans,  of  which  the  channel  span,  525  feet  long,  is  the 
longest  trussed  span  in  the  world.  '     .  ■        \ :     ' 

The  Ohio  river  bridge,  of  the  Cincinnati  Southern 
Railroad,  has  a  channel  span  of  515  feet.       ....■ 

The  Baltimore  and  Ohio  Railroad  bridge  now  building 
at  Havre  de  Grace,  Md.,  has  spans  of  the  following 
lengths  :  One  520  feet  through,  one  520  feet  deck  span, 
four  480  feet  deck,  two  380  feet  deck,  one  380  feet  through, 
one  200  feet  deck.  .:,  •    -  ;V;  •  •  .^     .,  •         :f     ,. > 

The  largest  iron  bridge  in  the  world  was  the  ill-fated 
Tay  bridge,  whose  total  length  was  10,321  feet.  It 
consisted  of  85  spans,  of  lengths  varying  from  27  to  245 
feet. 

But  by  far  the  most  extraordinary  bridge  will  be  the 
Forth  bridge,  which  is  to  consist  of  two  spans  of  1,700 
feet  each,  two  of  275,  fifteen  of  168  and  five  of  25.  feet. 
The  contract  price  for  this  bridge  is  $8,000,000.  j 

The  highest  bridge  in  existence  at  the  present  day  is  the 
Garabit  viaduct,  situated  on  the  railway  connecting 
Marvejols  with  Neussargues,  France.  It  crosses  the  deep 
valley  of  the  Truyere,  the  height  from  the  rail  to  surface 
of  water  being  406  feet.  Its  total  length  is  1,852  feet. 
The  main  span  of  this  bridge  consists  of  an  iron  arch  of 
541  feet  span  at  the  spring  line  with  a  rise  of  170  feet. 
The  bridge  was  finished  April  26,  1884,  and  cost  $620,000. 
— Emile  Low  in  Pittsburgh  Dispatch. 


IMPROVEMEMTS    IN   TRAVELING. 


The  adoption  of  a  time-table  on  the  New  York  Central 
route  to  the  West,  which  lands  the  traveler  in  Chicago  on 
Tuesday  morning  at  the  same  hour  of  the  day  on  which 
he  left  New  York  on  Monday  morning,  marks  a  long  step 
forward  in  the  development  of  speed  on  American  rail- 
roads. For  two  or  three  years  the  New  York  Central 
and  the  Pennsylvania  Central  have  each  run  a  special 
through  fast  train,  known  as  the  "  Chicago  Limited," 
which  made  the  trip  in  shorter  time  than  was  ever  before 
known.  The  Pennsylvania  line  recently  knocked  off  an 
hour-and-a-half  of  the  period  previously  allotted,  and  the 
New  York  Central  has  now  followed  suit.  Hereafter, 
therefore,  one  has  his  choice  between  two  trains,  which 
start  at  9  and  9:50  A.  M.,  and  promise  to  reach  Chicago  at 
the  same  hour  the  following  morning. 

From  New  York  to  Chicago  by  the  Pennsylvania  route 
is  a  distance  of  912  miles  ;  by  the  New  York  Central,  980 
miles.  Ostensibly  these  trains  cover  the  distance  in  ex- 
actly 24  hours,  as  the  hands  on  the  clock  should  occupy 
the  same  position  when  the  traveler  reaches  Chicago  as 
when  he  left  New  York  the  previous  morning.  Really, 
the  space  of  time  is  25  hours,  as  the  trains  leave  here  by 
"  Eastern  time  "  and  arrive  in  Chicago  by  "Central  time," 
which  is  sixty  minutes  slower.  The  average  speed  by 
the  Pennsylvania  line  is  thus  almost  precisely  36^  miles 
per  hour,  while  by  the  more  Northern  route  it  is  39I  miles. 
This  latter  speed  is  the  highest  ever  attempted  for  a  long 
distance  in  the  United  States,  and  is  consequently  an 
achievement  which  commands  notice. 

One  only  gets  an  adequate  idea  of  the  great  progress 
which  our  railroads  have  made  in  the  matter  of  speed 
during  the  last  dozen  or  fifteen  years  by  stumbling  over 
some  old  travelers'  guide,  and  comparing  the  time-tables 
then  in  vogue  with  the  present  schedules.  Such  a  con- 
trast is  worth  making  for  a  few  of  the  more  important 
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routes.  In  1870  the  fastest  train  from  New  York  to 
Philadelphia  consumed  3  hours  and  15  minutes,  and  even 
then  left  one  in  the  outskirts  of  the  town  ;  in  1885,  the 
ninety  miles  are  covered  in  a  couple  of  hours,  and  the 
traveler  is  landed  in  the  heart  of  Philadelphia.  Fifteen 
years  ago  the  shortest  time  between  New  York  and  Bos- 
ton was  8  hours  and  20  minutes  ;  now  the  trip  is  made  in 
but  6  hours.  In  1870  it  took  at  the  least  8  hours  and  40 
minutes  to  go  from  New  York  to  Washington  ;  6  hours 
and  5  minutes  now  suffice.  Fifteen  years  ago  St.  Louis 
was  46  hours  from  New  York,  and  New  Orleans  86  hours 
away ;  now  it  requires  only  34  hours  to  reach  St.  Louis, 
and  but  50  hours  for  the  trip  to  New  Orleans. 

The  comparisons  are  sufficient  to  illustrate  the  extent 
of  the  progress,  which  has  been  for  the  most  part  so 
gradual  that  its  importance  is  not  easily  appreciated  ex- 
cept by  such  a  contrast.  Improvements  in  road-bed,  the 
abolition  of  grade  crossings,  and  better  rolling-stock  have 
been  the  chief  agencies  in  bringing  about  the  change. 
The  cutting  down  of  time  has  been  accompanied  by  other 
improvements,  which  add  no  less  to  the  comfort  of  the 
traveler.  The  cars  nowadays  run  much  more  smoothly 
than  formerly,  and  the  marked  diminution  in  jolting  is  a 
very  decided  relief  in  a  long  journey.  A  better  system  of 
ballasting  the  tracks  has  made  the  plague  of  dust  far  less 
terrible,  and  something  has  been  accomplished  toward 
securing  the  admission  of  fresh  air  into  a  car  without 
bringing  in  a  cloud  of  smoke  and  cinders.  The  comfort 
with  which  a  thousand  miles  can  be  traversed  on  such  a 
train  as  the  "  Chicago  Limited,"  with  easil}'  running  par- 
lor and  sleeping-cars,  and  excellent  meals  served  after  a 
civilized  fashion  in  a  dining-car,  was  hardly  dreamed  of 
fifteen  years  ago.  Even  the  railroad  eating-house  of  hate- 
ful memory,  at  last  shows  signs  of  getting  out  of  its  old 
dyspeptic  ruts.  The  experienced  traveler  reports  each 
year  a  larger  number  of  places  where  tolerable  and  even 
good  meals  are  to  be  procured,  while  a  few — alas  I  too 
few — railroad  companies  are  also  making  this  branch  of 
their  service  worthy  of  high  praise.  Some  enterprising 
companies  are  also  building  stations  which,  so  far  from 
being  an  offence  to  the  eye,  even  have  claim  to  beauty. 
Nothing  could  well  be  more  depressing  than  the  average 
depot  of  a  generation  ago  ;  now  there  are  at  least  a  few 
lines  on  which  the  stations  and  the  grounds  about  them 
are  grateful  to  the  weary  traveler.  ^  :  >: 

But,  after  all,  a  beginning  only  has  yet  been  made. 
The  fastest  trains  are  yet  too  slow.  It  still  takes  much 
longer  than  it  should  to  pass  between  New  York  and  Bos- 
ton. By  the  shortes'^r  oute  the  distance  is  but  213  miles, 
and  the  time  consumed  ought  to  be  nearer  four  hours 
than  six — will  be  some  day,  we  do  not  doubt.  Almost  as 
much  should  be  said  regarding  the  228  miles  between 
New  York  and  Washington.  Creditable  as  is  the  new 
schedule  of  the  Western  roads,  twenty-four,  or  rather 
twenty-five,  hours  are  still  too  many  for  a  distance  of  less 
than  a  thousand  miles.  A  man  ought  to  be  able  to  spend 
the  whole  forenoon,  at  least,  in  New  York,  and  still  reach 
Chicago  by  the  opening  of  business  hours  the  next  morn- 
ing. The  highest  rate  of  speed  required  to  meet  these 
demands  would  not  equal  that  already  reached  by  many 
trains  in  Great  Britain.  The  Great  Northern  express 
from  London  to  Manchester  requires  but  four  hours  and 
fifteen  minutes,  although  the  distance  is  203  miles,  or 
nearly  as  great  as  that  between  New  York  and  Boston  ; 


while  the  slowest  expresses  over  this  English  road  travel 
more  rapidly  that  the  quickest  train  to  Boston.  The 
fastest  train  between  London  and  Glasgow  covers  the  440 
miles  in  ten  hours  and  twenty  minutes,  or  at  an  average 
speed  of  4.2%  miles  per  hour,  a  rate  which  if  maintained 
between  New  York  and  Chicago  would  cut  off  between 
three  and  four  hours  from  even  the  new  schedule. 

The  fact  is  that  the  American  public  is  just  awakening 
to  a  sense  of  the  improvements  possible  in  traveling  by 
rail.  As  time  becomes  constantly  worth  more  money, 
the  demand  for  faster  trains  will  increase,  while,  as  the 
rawness  of  national  youth  wears  off,  the  utility  of  beauty 
in  the  accessories  of  travel  will  become  more  manifest. 
Encouraging  as  is  the  progress  that  has  been  made  in  the 
last  fifteen  years,  it  will  be  strange  if  the  next  fifteen  years 
do  not  bring  still  greater  changes.  The  traveler  in  1900 
will,  doubless,  look  back  upon  his  predecessor  of  1885 
with  as  much  pity  as  the  latter  to-day  bestows  upon  him 
of  1870. — N.  Y.  Evening  Post.        v  -v:;^:.:; 
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RECO.MMENDATIONS,  OF    THE    CO.MMITTEE    ON     UNIFORM 
TELEGRAPH   ORDERS  AND  GENERAL  ORDERS. 


STANDARD   TIME. 

No.  I.— Standard  time  should  be  furnished  to  all  railway  companies,  in 
all  pans  of  the  country,  at  the  same  hour  daily,  without  regard  to  the 
center  from  which  it  is  disseminated.  12  o'clock.  Eastern  lime,  which  is 
equivalent  to  ii  o'clock,  Central  time;  lo  o'clock.  Mountain  time,  and 
9  o'clock,  Pacific  time,  is  recommended  as  the  most  desirable  time  for  the 
signals  to  be  sent. 

No.  2.— All  conductors,  engineers,  train-hands,  roaJ-foremen  and  others 
whose  duties  render  it  necessary  for  them  to  have  correct  time,  should  be 
required  to  provide  themselves  with  time-pieces,  the  reliability  of  which 
shall  be  certified  to  in  writing,  by  a  competent  watchmaker,  stating  the 
number  of  the  watch  ;  this  certificate  to  be  renewed  every  three  months. 
Where  not  otherwise  provided,  the  respective  companies  should  furnish 
clocks  at  stations,  and  the  agents,  in  all  cases,  should  know  that  they  show 
correct  time.  „  '"       ?  .- 

No.  3.— All  trainmen  should  compare  time  with  standard  clf>cks,  which 
should  be  designated  on  the  time-tables.  They  should  regulate  their 
watches  thereby  and  register  their  names,  and  the  time  at  which  they 
register,  in  a  book  provided  for  that  purpose,  before  leaving  on  each  trip. 

All  employes  whose  duties  prevent  them  from  having  access  to  ihese 
clocks  should  compare  daily  with,  and  regulate  their  watches  by  those  of 
conductors  and  enginemen  who  have  standard  time  and  have  registered 
their  names  as  above  provided. 

'  CLASSIFICATION  OF  TRAIN.S. 

No.  I. — All  scheduled  trains  will  have  indetinite  right  of  track  over 
trains  not  scheduled,  inferior  class  trains  keeping  out  of  the  way  of  those 
of  a  superior  class.  The  classification  of  all  trains  should  be  shown  on 
time-table. 

No.  2. — All  trains  run  in  one  direction  should  have  absolute  right  of 
track  against  others  of  same  class  running  in  the  opposite  direction,  and  it 
should  be  specified  by  rule,  on  time-tables,  which  trains;shall  have  this  ab- 
solute right  of  track.  ','*"''',■■.'-.•'>:'..■;     .'   -•  ,    '  • 

No.  3.— As  a  very  large  percentage  of  the  roads  responding  to  tfiis  ques- 
tion use  the  right-hand  track,  it  is  recommended  that  on  double-track 
roads  all  trains  should  keepto  the  right.  Superior  trains  shall  have  right 
of  road  over  inferior  trains,  as  on  single-track. 

No.  4. — No  recommendation.    Covered  by  Nos.  5,  6,  7  and  8. 

No.  5. — Passenger-trains  running  in  the  same  direction  must  be  kept 
apart  not  less  than  ten  minutes,  when  between  stations,  unless  some  form 
of  block-signal  is  used.     Freight-trains  should  be  kept  apart  five  minutes. 

No.  6.— Inferior  trains  should  be  required  to  be  on  siding  and  have 
switches  set  for  main  track,  when  running  in  the  same  directions,  ten 
minutes  before  arriving  \time  of  sup>erior  class  passenger-trains,  and  five 
minutes  before  arriving  time  of  freight-trains  of  superior  class.  When 
running  in  opposite  direction  they  should  clear  the  time  of  departure  of 
superior  trains  by  the  same  interval  of  lime.  -.. 

No.  7. — Five  minutes  should  be  allowed  for  possible  variation  in  watches, 
DO  portion  of  which  should  be  made  use  of  in  running  by  either  train. 


'■I'' ; 
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No.  8. — When  a  train  becomes  twenty-four  hours  late  it  loses  all  right  of 
road. 

N<i.  I). — It  can  then  only  proceed  under  special  orders.  If  detained  at  a 
non-telejjraph  station,  it  may  require  the  last  section  of  the  first  train  of 
the  saiiie  class  ]>assin^'^  in  the  same  direction  Ut  Hag  it  to  the  tirst  open 
telegraph  station. 

Xo.  lo.— Trains  on  the  road  when  schedules  are  changed  should  assume 
time  and  rights  of  trains  of  the  same  numbers  on  new  schedule,  unless 
otherwise  directed  by  special  order. 

No.  II.— Regular  meeting  or  passing  points  should  be  shown  on  time- 
tables by  printing  the  time  in  heavy  or  full-faced  type,  and  where  practic- 
able, attention  should  be  called  by  its  number  to  the  train  met  or  passed. 

No.  12. — In  absence  of  special  instructions,  trains  having  right  to  road 
should  hold  main  track  at  meeting  points. 

No.  13.— .\t  meeting  or  passing  points  all  trains  should  enter  siding, 
head  in,  at  nearest  end.  At  spur  sidings,  where  trains  have  to  run  by  and 
back  in,  necessary  precautions  should  be  taken  to  secure  safety. 

No.  14. — It  should  be  strictly  the  duty  in  all  cases  t)f  all  einployi's  moving 
switches  to  replace  them  for  the  main  line.  Conductors,  agents  and  f(jre- 
men  should  be  held  responsible  for  this  action  on  [)art  fif  em()ioyt's  under 
their  control. 

No.  15.— At  regular  stopping  places  and  at  stations,  when  trains  are  of 
the  same  class,  the  responsibility  for  rear-end  collisions  .should  be  placed 
upon  the  fi)ll(jwing  train.  In  case  of  fog  or  storm,  or  if  the  view  is  ob- 
structed, or  the  leading  train  has  not  absolute  right  to  track,  steps  should 
also  be  taken  to  warn  the  following  train  of  its  position,  but  this  will  not 
relieve  the  following  train  of  any  responsibility. 

frei(;ht-train   regulations. 

No.  1. — All  sections  of  a  train  should  have  the  siimc  riglits  as  the  leading 
sections,  and  no  more. 

No.  -.—When  a  train  falls  back  upon  the  time  of  another  train  of  the 
same  class,  running  in  the  same  direction,  the  following  train  should  t)e 
notified,  either  by  special  order,  or  otherwise,  of  the  fact  that  the  leading 
train  is  running  on  its  time. 

No.  ;.— Superior  cla.ss  trains  should  not  be  allowed  to  tlag  inferior  class 
trains  under  any  circunisl.-inces,  without  special  orders. 

No.  4. — When  e.xtra  or  light  engines  arc  sent  over  a  road  im  the  time  if 
passenger-trains,  they  should  be  sent  ahead  of  and  not  allowed  to  follow 
such  trains. 

Xo.  5. — First-class  trains  should  be  required  to  keep  ten  minutes  ap.-irt, 
and  inferior  class  trains  ti\  e  minutes  apart. 

No.  6.— Station  limits  should  be  considered  as  between  extreme  switches, 
unless  otherwise  defined. 

CONDUCTOR.S    AND    IJRAKKMEN. 

No.  I.-— Flagmen  and  rear  brakcmeii  should  be  held  responsible  for  flag- 
ging following  trains.  Conductors  should  be  held  responsible  for  seeing 
that  this  duty  is  properly  performed.  Engineers  running  light  engines 
should  also  f)e  held  rcp'.nsible  for  tlie  protection  of  their  engines. 

Xo.  2.— ^>n  roads  with  straight  lines  and  light  curves,  tori)edocs  should 
be  placed  at  a  distance  of  not  less  than  j,'V><.  feet  in  rear  of  train  for  caution- 
ary signal,  and  i,8.>i  feet  for  stop-signal. 

No.  3. — Except  where  State  laws  conflict,  or  crossings  are  provided  with 
inter-l'>cking  switches,  trains  approaching  a  railway  crossing  at  grade 
should  stop  at  a  distance  of  not  less  than  t\\<>  hundred  feet,  nor  more  than 
eight  hundred  feet  from  crossing. 

Nos.  4  and  5. — Where  the  crossing  is  obscure,  the  conductor  and  engineer 
must  both  know  th;it  the  crossing  is  clear  and  not  likely  to  be  obstructed 
before  proceeding. 

Where  obscure  crossings  are  not  protected  by  target,  the  biakemcn 
should  precede  the  train  to  the  crossing  before  the  train  is  allowed  to  pro- 
ceed, and  the  conductor  and  en^^ineer  should  be  held  responsible  for  know- 
ing that  this  service  is  performed. 

No.  6. — Daily  orders  given  work  trains  should  include  the  hours  between 
4.50  A.  M.  and  8.  vj  i'.  m.,  unless  otherwise  si)ecitiod  in  order. 

No.  7.— The  s;ifety  of  trains  ruiuiing'  at  high  speed  depending  U|>on  the 
etjuipment  and  physical  condition  of  the  road,  we  recommend  that  the 
speed  of  trains  be  regulal'jd  by  the  resi)ective  roads  according  to  the 
requirements  of  their  service. 

No.  8. — We  recommend  that  the  letter  "  A  "'  be  used  to  indicate  "  train 
does  not  stop  to  receive  or  deliver  passengers,"  and  the  letter  "  H  "  to  indi- 
cate "  train  stops  on  signal,''  and  that  other  letters  of  the  alphabet  be  used 
for  such  j)urpijses  its  the  requirements  of  the  respective  roads  may  render 
necessiiry.  We  recommencUfurther  that  no  char.itter  be  used  to  indicate 
how  trains  shall  be  run.  It  should  be  printed  on  the  time-table,  in  connec- 
tion with  each  train,  whether  it  shall  run  daily  ;  daily,  except  Sunday,  etc. 

No.  >_,. — Conductors  should  be  held  fully  reponsitile  for  tlie  acts  of  their 
brakemen,  and  must  know  that  they  properly  perform  their  duties. 

No.  10. — Trainmen  shouhl  be  required  to  be  on  duty  at  least  tliirty  min- 
utes before  the  departure  of  their  trains. 

No.  IX. — All  trains  should  carry  such  signals  as  may  l>e  necessary  to 
enable  them  to  comply  with  the  code  in  use  on  their  respective  roads. 


No.  12.— All  passenger-train  men  should  be  required  to  wear  full  uni- 
forms. 

No.  13. — The  conductor  or  brakemen  should  announce  distinctly  from  the 

centre  of  the  car:   "  Next  station  is  ,"  immediately  after  the  train 

leaves  preceding  station,  and  repeat  the  name  of  the  station  twice  imme- 
diately before  arrival  at  such  station. 

ENGINEERS    AND    FIREMEN.  ^ 

No.  I. — Engineers  and  liremen  should  be  subject  to  the  orders  of  the 
officer  in  charge  of  the  motive-pcjwer  department,  when  on  duty,  and  not 
on  the  road. 

.No.  2.— Engineers  should  register  before  leaving  on  each  trip. 

No.  3. — Engineers  while  on  the  road  are  solely  under  the  direction  of  the 
conductor,  except  when  such  directions  endanger  the  safety  of  the  train,  or 
conflict  with  rules,  when  they  are  held  c(|ually  responsible  with  the  con- 
ductor for  any  accident  resulting  therefrom. 

No.  4. — Engineers  should  be  held  responsible  for  knowing  that  their 
engines  are  su])plied  with  necessary  tools,  which  tools  should  be  specified 
by  the  regulations  of  each  road. 

No.  5. ^Engineers  should  be  held  responsible  for  running  off  switches 
when  the  targets  indicate  that  the  switches  are  wrong,  provided  the 
targets  arc  sulticiently  large  to  be  seen  at  such  a  distance  as  to  enable  them 
to  stop. 

No.  6. — .\\  all  terminal  stations,  and  stations  where  the  make-up  of  a 
train  is  changed,  the  engineer  should  be  required  to  test  air-brakes  before 
starting,  and  shc^uld  again  test  them  after  ha\ing  run  1,000  feet. 

No.  7. — Where  signals  are  given  and  not  fully  understood  by  engineers, 
they  must  come  to  a  full  stop  and  ascertain  positively  what  such  signals 
indicate,  before  proceeding. 

No.  S.— No  fireman,  not  authorized  by  the  proper  oftieer.  should  be  per- 
niitti'd  to  operate  engines  in  the  absence  of  the  engineer. 


SECTION    FOREMEN. 


t 


No.  I.— Such  instructions  to  section  foremen  as  are  necessary  to  the  safe 
ojHiration  of  the  road  should  form  part  of  general  rules.  | 

No.  J.  Section  men  should  be  required  to  make  such  temporary  repairs 
to  telegraph  lines  as  are*necessary,  and  report  the  same  to  the  nearest  tele- 
graph station. 

No.  3.—  Section  men  should  be  reijuired  to  protect  themselves  against 
irregular  trains  at  all  times. 

YARD    .MEN.  ■•  ' 

.No.  I. — In  coupling  cars,  train  and  yard  men  should  know  that  coupling 
apparatus  is  in  proper  condition  :ind  should  take  the  nece.s.sary  time  to 
ascertain  this  fact. 

No.  2. — Men  should  not  be  permitted  to  couple  cars  by  hand,  but  should 
be  recjuired,  in  all  cases,  to  use  ctjupling-sticks,  or  some  similar  device  that 
will  not  expose  them  to  injury. 

No.  3.— The  use  of  litjuor  in  any  form,  whether  men  are  on  duty  or  n<Jt, 
should  not  be  tolerated. 

No.  4.  -.Men  dismissed,  for  cause,  from  one  part  of  the  service,  should 
not  be  permitted  to  enter  any  of  the  other  departments. 

TRAIN   ORDERS.  '  ' 

No.  r.— We  recommend  that  the  double  order  system  should  be  used  in 
all  cases.  -  I  ■ 

No.  2.— We  would  recommend  the  use  of  certain  abbreviations  in  the 
movements  of  trains  by  telegraph,  but,  ouing  to  our  lime  being  limited, 
have  been  unable  to  formulate  them. 

Xo.  3.—  As  a  large  majority  of  the  roads  favor  writing  all  numbers  in 
full,  as  well  as  using  the  numerals,  we  recommend  that  this  be  made  the 
rule  in  all  cases. 

No.  4. — Train  orders  slujuld  be  signed  by  some  person  designated  by 
each  company. 

No.  5.  It  is^not  necessary  for  regular  scheduled  trains  to  get  telegraph 
orders  authorizing  them  to  run  before  starting  from  terminals. 

No.  f).— Manifold  paper  should  be  used  for  train  orders.  t 

No.  7. — It  isonly  neces-sary  for  the  conductor  to  sign  train  orders  received, 
but  engiiteers  should  not  leave  stations  where  there  are  orders  for  tljeir 
trains  without  having  a  copy  in  their  possession.  1 

No.  8.-  In  case  the  line  fails  before  the  order  has  been  completed  and 
made  correct,  the  order  should  become  void. 

No.  u.— In  running  an  inferior  class  train  against  one  of  a  superior  class, 
we  recommend  that,  when  it  cannot  be  avoided,  a  hohting  order  should  be 
relied  upon  ;  but,  if  practicable,  one  telegrai>li  station  should  intervene  be- 
tween the  place  where  the  order  is  given  and  the  station  where  the  other 
train  is  held. 

No.  10. — Where  the  V(jlume  of  business  is  sufficient  to  require  it,  train 
dispatchers  should  be  allowed  an  assistant  to  copy  orders. 

No.  ti.-  -In  running  one  train  ahead  of  another,  we  recommend  that  in- 
ferior trains  running  ahead  of  superior  trains  should  be  run  on  a  time  order. 
Trains  of  the  same  class  should  be  run  on  positive  orders.  . 
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No.  12. — We  recommend  that  orders  to  run  to  any  given  point,  regardless 
of  another  train,  should  be  given  only  when  absolutely  necessary. 

No.  13- — We  recommend  that  the  different  forms  of  train  orders  allowed 
to  be  used  should  be  published,  with  the  general  rules  for  the  movement  of 
trains,  together  with  the  explanations  of  each,  on  the  time-tables. 

Nos.  14  and  15. — All  trains  should  stop  for  telegraph  orders  when  the 
telegraph  signal  is  displayed. 

A  train  stopping  for  orders  where  signal  is  displayed  should  be  given  a 
clearance  order,  when  there  are  no  movement  orders  affecting  that  irain. 

No.  16. — We  recommend  the  use  of  a  time  order  to  inferior  trains,  where 
circumstances  require  it. 

No.  17. — We  recommend  that  a  time  order  should  be  given  first-class 
trains  to  run  late  between  specified  pomts,  for  a  distance  not  exceeding 
fifty  miles,  and  to  give  all  other  trains  the  right  to  use  the  time  to  run 
against  or  ahead  of  such  train. 

Your  committee  have  endeavored  to  embody  in  the  foregoing  recommen- 
dations all  points  that  should  be  considered  in  connection  with  the  general 
regulations  ;  but  if  any  important  points  have  been  omitted  they  should  be 
glad  to  have  their  attention  called  to  them. 

We  believe  it  to  be  the  interest  of  all  concerned  that  a  committee  should 
prepare  and  submit,  at  some  future  meeting  of  the  Convention,  a  set  of 
definite  rules,  based  upon  these  recommendations,  or  such  others  as  may 
be  satistactory  to  the  majority  of  the  roads. 

We  hope  that  the  members  of  the  Convention  will  fully  express  their 
views— y?rf/,  whether  they  agree  with  the  recommendations  of  the  com- 
mittee, as  submitted  in  detail  ;  and,  secondly,  whether  they  desire  these 
recommendations  to  be  formulated  and  presented  for  future  action. 


.  A  Railway  Museum. 

As  a  means  of  showing  the  progress  in  railway  appli- 
ances and  for  the  preservation  of  relics  of  th^  old  railway 
days,  the  New  York  Central  and  Hudson  River  Railroad 
Company  has  begun  the  formation  of  a  miniature  museum 
in  the  rooms  attached  to  the  railway  branch  of  the  New 
York  Young  Men's  Christian  Association,  in  the  basement 
of  the  Grand  Central  station.  The  articles  thus  far  con- 
tributed are  but  few  in  number,  but  they  show  in  a 
remarkable  way  the  giant  strides  made  in  machinery  and 
equipment  since  the  little  engine  made  by  Peter  Cooper 
drew,  in  1830,  the  first  train  over  the  then  18-mile  road 
now  known  to  the  world  as  the  Baltimore  and  Ohio. 

The  museum  was  recently  described  in  the  New  York 
Times.  Among  the  relics  are  the  old  driving-wheels  of 
the  "  De  Witt  Clinton,  '  the  first  locomotive  built  within 
the  limits  of  the  State,  and  the  third  constructed  in 
America.  The  first  trip  of  the  engine  was  made  on 
"  August  9th,  1 83 1.  The  wheels,  which  now  would  not  be 
recognized  as  a  part  ol  the  locomotive,  are  apparently  in 
as  good  order  as  when  turned  out  of  the  West  Albany 
shops,  over  fifty  years  ago.  They  are  about  5  feet  in 
diameter,  but,  unlike  those  now  in  use,  are  not  solid,  but 
built  up  from  the  hub  like  an  ordinary  wagon-wheel. 
The  hub  is  solid,  from  which  extend  the  spokes,  i  foo:  in 
diameter,  welded  to  the  felly  and  fastened  by  bolts  to  the 
hub.  The  felly  is  about  3  inches  wide  and  Yz  inch  thick. 
The  outer  edge  is  dotted  with  holes  through  which  the 
counter-sunk  bolts  parsed,  holding  the  steel  flange,  now 
replaced  by  a  flanged  re.  The  wheels  weigh  only  350 
pounds,  as  compared  wi  1  1,900  pounds,  the  weight  ol  the 
driving-wheels,  exclusivi.  of  the  tires,  now  used  on  an  or- 
dinary engine.  ■,:/;'■".•'■■' '■^^■^-  VO-' Vw  ■'Wvi!-.^'^/v-^''^-;W  "• 
In  another  corner  of  th  i  room  it  a  glass  case  containing 
a  section  of  the  old-style  stringer  with  a  piece  of  the  old 
strap-rails  in  general  use  till  the  T-rail  was  invented. 
The  stringer  and  rail  were  h^id  on  the  Syracuse  and  Au- 
burn Railroad  in  1838.  The  rail  is  simpl  a  flat  bar  2j4 
inches  wide  and  t/%  inch  thick.  Alongside  i .  strapped  the 
old  style  of  railway  spike,  looking  not  unlike  a  common 
tenpenny  nail.     Travelers  of  the  olden  time  recall  the  fre- 


quent accidents  of  those  days,  when  by  the  pounding  of 
the  trains  on  the  flat  bars  the  counter-sunk  spike  would 
fly  out,  with  the  result  that  the  old  "  snake-head  "  rails,  as 
they  were  termed,  would  fly  through  the  bottoms  of  the 
cars,  tearing  and  ripping  through  everything  and  fre- 
quently breaking  the  legs  of  the  trustful  passengers. 

The  museum  also  includes  a  specimen  of  the  early 
time-tables  of  the  Hudson  River  Railroad,  when  it  termi- 
nated at  Poughkeepsie.  This  shows  that,  despite  the 
marvelous  improvements  in  the  engine  and  equipment, 
and  the  leveling,  straightening  and  ballasting  of  the  tracks, 
the  old  wood-burning  locomotives  managed  to  make 
about  as  good  a  rate  of  speed  as  their  costly  coal-burning 
successors.  One  of  these  time-tables,  dated  July  7th,  1851, 
gives  the  schedule  time  of  trains  running  from  the  comer 
of  Chambers  and  Hudson  streets,  whence  they  were  drawn 
by  horses  to  Thirty-second  street  and  Tenth  avenue,  to 
Poughkeepsie,  as  2  hours  and  45  minutes.  Similar  trains, 
propelled  by  steam-power,  from  the  Grand  Central  to  the 
same  station  now  take  2  hours  and  14  minutes.  It  is  in- 
tended to  search  through  the  old  car-shops  for  any  other 
relics  that  may  now  be  stored  away  and  bring  them  to- 
gether, where  they  may  find  a  permanent  home  and 
illustrate  the  gradual  evolution  of  railway  appliances  and 
machinery  from  the  primitive  and  crude  properties  in  use 
at  the  beginning  of  railway  building  to  the  present  per- 
fected machinery  now  deemed  essential  on  railways  every- 
where. 

Must  Have  American  LocomotiTes. 


On  the  subject  of  American  versus  English  machinery. 
Sir  Julius  Vogel,  ex-Agent  General  for  New  Zealand, 
made  a  very  interesting  statement  at  Auckland,  on  Feb- 
ruary 17th.  Sir  Julius,  who  is  now  the  colonial  treas- 
urer, spoke  for  several  hours  on  the  past,  present  and 
future  of  New  Zealand,  and  in  the  course  of  his  speech 
used  the  following  language :  "  We  sent  home  an  order 
for  certain  locomotives  after  a  type  which  we  had  running 
in  the  colony,  and  which  were  obtained  from  America. 
It  was  thought  by  the  late  government  that  it  was  unpatri- 
otic to  go  to  America  for  goods,  so  the  plans  and  specifica- 
tions were  sent  home  to  England,  and  the  weights  and 
sizes  given  most  exactly.  When  these  locomotives  were 
about  finished,  the  engineers  telegraphed  out  that  they 
were  about  to  ship  them,  but  that  we  had  better  order  plant 
to  strengthen  our  bridges  and  culverts,  as  it  would  not  be 
safe  to  send  the  locomotives  over  them.  Their  idea  was 
that  we  should  make  our  lailways  to  suit  their  engines. 
We  telegraphed  that  we  should  do  nothing  of  the  kind  ; 
that  we  had  limited  the  weight  of  the  engines.  They  re- 
plied they  could  not  be  made  according  to  the  Sf)ecifica- 
tions  we  had  supplied.  But  the  answer  to  that  was  that 
we  had  them  running  in  the  colony,  and  we  refused  to 
take  them.  Well,  this  is  what  happened:  We  sent  an 
order  by  telegraph  to  America  for  these  engines,  and  such 
is  the  confidence  we  feel  in  the  character  of  the  material 
which  will  be  supplied  that  we  are  prepared  to  take  them 
without  inspection  there,  whilst  we  cannot  take  the  sus- 
pected ones  from  Great  Britain."  Sir  Julius  also  made  use 
of  the  following  language :  "  I  cannot  help  saying  that 
under  the  Free  Tratle  system  of  Great  Britain  there  has 
been  a  great  deal  of  scamped  work  and  adulteration 
going  on,  and  that  buying  in  the  cheajjest  market  and 
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supplying  as  cheaply  as  possible,  manufacturers  have  been 
in  the  habit  of  not  conscientiously  supplying  the  best 
articles.  It  is  only  quite  recently  that  by  a  happy  acci- 
dent— an  iron  axle  falling  to  the  ground  and  breaking 
while  being  unshipped — we  were  saved  from  sending  forth 
death  and  destruction  on  our  railways  by  using  rotten 
axles  sent  out  from  Great  Britain." 


The  First  Railway  Ride. 


It  is  fifty-three  years  since  the  first  trial  trip  was  taken 
on  the  Albany  and  Schenectady  Railroad.  The  cars  were 
coach-bodies  from  an  Albany  livery  stable,  mounted  on 
trucks.  The  trucks  were  coupled  with  chains,  leaving 
two  or  three  feet  slack,  so  that  when  the  train  started  the 
passengers  were  "jerked  from  under  their  hats,"  and  in 
stopping  they  were  sent  flying  from  their  seats.  The 
locomotive  fuel  was  pitch-pine,  and  a  dense  volume  of 
the  blackest  smoke  floated  toward  the  train.  Those 
on  top  of  the  coaches  had  to  raise  their  umbrellas,  but  in 
less  than  a  mile  the  cloth  was  burned  off,  and  the  frames 
were  thrown  away.     The  passengers  spent  the  rest  of  the 

'    time  whipping  each  others'  clothes  to  put  out  the  lire,  the 
sparks  from  which  were  as  big  as  one's  thumb  nail. 

Everybody  had  heard  of  the  trip,  and  came  thronging 
to  the  track  as  though  a  Presidential  candidate  was  on 
exhibition.  They  drove  as  close  as  they  could  get  to  the 
railway,  in  order  to  secure  a  place  to  look  at  this  new 
curiosity.  The  horses  everywhere  took  fright,  and  the 
roads  in  the  vicinity  were  strewn  with  the  wrecks  of 
vehicles. 

At  first  the  old  stage  custom  of  "  booking  "  passengers 
(entering  their  names;  prevailed,  but  it  fell  into  disuse. 
One  list  reads :  "  Boy,  Lady,  Stranger,  Friend,  Whis- 
kers." 

A  Boston  paper  said  a  railway  to  that  city  would  be  as 
useless  as  one  to  the  moon.  A  member  of  the  Massachu- 
setts Legislature  opposed  it,  on  the  ground  that  nobody 
ever  heard  of  such  a  thing,  and  it  would  be  improper  to 
take  people's  land    for  a  project  that  no  one  knew  any- 

*  thing  about. 


When   Locomotive    Engineers   are    Tempted    to   Drink. 


As  a  class,  railway  engineers  in  active  service  are  excep- 

.  tionally  temperate  men.     According  to  the  Medical  and 

Surgical  Reporter,  the  daily  performance  of  their  duty 

requires  a  clear  brain  and  steady  nerve,  which  is  very  soon 

..  broken  up  by  any  use  of  alcohol.  The  nerve  tension  to 
which  they  are  subjected  in  active  work  produces  after  a 
time  many  and  profound  nerve  disorders.  One  of  the 
hints  of  breaking  down  in  this  class  is  excessive  caution 
and  timidity.  Often  men  who  have  had  an  accident  and 
escaped  without   any  external   injury  will   soon   exhibit 

''.  signs  of  mental  shock,  in  what  is  called  loss  of  nerve  or 
childish  caution.  Their  trains  will  always  be  late,  they 
will  "  slow  down  "  and  slacken  speed  from  no  reason  ex- 
cept  some  internal  fears,  and  have  to  be  changed  to  other 
work.     Insomnia  and  dyspepsia  are  also  common  signs  of 

\  exhaustion.     After  the  day's  run  they  will   be  unable  to 

'  sleep  or  prop>erly  digest  food,  and  alcohol  in  some  form 
will  be  found  to  give  relief.  This  will  soon  verge  into  in- 
ebriety, and  the  drinking  will  be  confined  to  the  hours 


after  the  work  is  over.  During  the  day  they  drink  noth- 
ing, except  perhaps  beer,  and  that  in  great  moderation ; 
but  when  night  comes  they  use  spirits  to  excess  again. 
After  a  time  such  men  will  show  marks  of  failure  in 
excessive  caution  or  recklessness,  and  be  very  irregular 
in  their  management  of  the  engine.  They  will  have 
heated  journals  and  broken  engines  beyond  the  average 
experience. 

These  and  many  other  indications  soon  render  them 
unfit  for  the  work.  It  is  the  opinion  of  a  competent 
authority  than  an  engineer  who  begins  to  drink  will  be, 
as  a  rule,  obliged  to  give  up  work  in  two  years  from 
general  incompetency,  although  his  use  of  spirits  may  be 
at  home  and  largely  concealed,  and  what  is  called  general 
moderation.  A  fact  has  recently  come  to  notice  with 
its  explanation  that  is  of  unusual  interest.  On  a  through 
line  running  out  from  New  York  it  has  been  observed 
that  nearly  all  the  engineers  who  were  changed  and  dis- 
charged for  drinking  were  on  the  night  trains,  and  were 
considered  the  most  competent.  The  conclusion  was  that 
men  on  these  night  runs  were  more  likely  to  drink,  and 
the  individual  opinions  of  railway  managers  agree  on  this 

point.        .■'  -vr-'   '\'-.-jV'  ■■.■''■.■  ..■■'.••'.      .;:"" 
._. "  . .^. 

^n^lish  and  American  Railway  Speed. 


It  is  interesting,  remarks  the  Railway  Ne^vs,  to  note  the 
tendency  of  English  railways  as  compared  with  American 
railways  to  increase  the  speed  and  the  number  of  their 
express  trains.  Eight  years  ago  the  number  of  trains  be- 
tween New  York  and  Philadelphia  was  considerably  less 
than  half  what  it  is  now,  and  the  aveiage  rate  of  speed  has 
probably  been  increased  from  ten  to  twenty  per  cent.  In 
England  there  has  been  an  increase  in  the  average  rate  of 
speed  on  nearly  all  the  roads,  and  an  increase  of  the  aver- 
age on  all.  On  the  Great  Western,  although  there  has 
been  no  increase  in  speed,  the  average  has  increased  about 
four  and  a  half  miles  an  hour.  On  the  Great  Eastern  the 
increase  in  speed  has  been  seven  and  five-sixths  miles,  and 
in  case  of  only  one  train  making  fifty-one  and  a  quarter 
miles  an  hour  there  are  now  twenty-four  which  average 
fifty-six  and  three-quarters.  On  the  Midland  the  number 
of  expresses  have  been  doubled,  and  the  average  rate  of 
speed  is  four  miles  an  hour  greater.  The  tendency  there 
as  well  as  here,  is  toward  heavier  and  more  numerous  ex- 
press trains  and  a  disposition  to  increase  the  average 
rather  than  the  highest  speed,  though  it  is  well  known 
that  our  local  accommodation-trains  run  at  a  higher  rate 
of  speed  (omitting  stops)  than  the  express-trains  which 
run  long  distances  without  stopping. 


Low  Railway  Bridges. 


Judge  Churchill,  of  Boston,  in  his  decision  in  the 
inquest  concerning  the  death  of  William  W.  Lord,  a 
brakeman  on  the  Eastern  Railroad,  who  was  knocked 
from  the  top  of  a  car  on  March  13th  by  coming  in  contact 
with  a  bridge  near  Revere,  after  reviewing  the  circum- 
stances, says :  "His  death  adds  another  to  the  list  of 
deaths  caused  by  leaving  a  narrow  space  of  only  a  few  feet 
between  the  top  of  freight-cars  on  railroads  and  bridges 
constructed  overhead,  obliging  railroad  employes  to  be 
constantly  on  the  alert  to  protect  themselves  by  lying  flat 
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or  crouching  down  upon  the  roof  of  cars  where  their  duty 
calls  them.  This  is  likely  to  be  a  frequent  source  of  the 
loss  of  valuable  life  in  the  future  as  it  has  been  in  the 
past.  Death  may  be  said  to  have  resulted  in  this  case 
from  a  faulty  system  of  bridge  construction,  coupled  with 
ihe  lack  of  such  a  degree  of  vigilance  as  men  seldom 
possess." 

Vi-i:  Railways  for  China/ -■■;■.;-  :^-''-.'-'''./-,;}-'  ;'; 


A  Washington  special  to  the  St.  Louis  Globe-Democrat 
says :  "  The  Chinese  minister  is  very  busy  conducting 
negogiations  of  the  greatest  importance  with  a  syndicate 
of  New  York  capitalists.  His  government  is  considering 
a  proposition  to  construct  a  complete  system  of  railways 
to  spread  over  the  empire.  The  Russian  government,  it 
is  stated,  is  in  accord  with  the  project,  and  will  extend 
the  system  of  that  country  so  as  to  form  a  connection 
with  this  proposed  system  of  China.  The  project  is  the 
grandest  of  modern  times.  It  contemplates  an  expendi- 
ture of  Si90.ooo»ooo-  From  the  instructions  received  at 
the  legation  here,  it  seems  that  the  Chinese  government 
looks  to  the  United  States  for  the  manufacturing  interests 
to  furnish  all  the  materials,  and  the  energy  and  scientific 
skill  to  take  charge  of  the  construction.  What  is  desired 
is  an  organization  of  American  capitalists  to  take  the 
whole  job  off  the  hands  of  the  government  for  a  round 
sum  of  money.  The  minister  is  instructed  to  see  if  re- 
sponsible Americans  will  grapple  with  this  great  under- 
taking. If  so,  the  Chinese  government  will  submit  just 
what  is  wanted,  and  the  Americans  will  send  out  engineers 
and  skilled  railroad  builders  to  make  estimates  of  the 
cost,  the  time  required,  and  to  furnish  other  information. 
The  Chinese  minister,  or  rather  the  chargi  d'affaires,  has 
been  in  New  York  for  several  days  in  consultation  with 
capitalists  there  upon  this  project.  This  is  a  great  step 
for  China  to  take,  but  the  Celestials  seem  very  much  in 
earnest." 

i:       An  Old  Locomotive.' 


Running  on  the  little  branch  road  from  the  Pennsyl- 
vania at  Edgewood  station  up  to  the  mines  of  the  Hamp- 
ton Coal  Company,  above  Wilkinsburg,  is,  according  to  a 
local  paper,  probably  the  oldest  engine  now  in  use  in  the 
country.  Up  to  within  three  or  four  years  "  Old  Hannah," 
as  she  is  called,  was  in  active  use  on  the  main  line  of  the 
road.  For  over  a  quarter  of  a  century  the  old  engine 
passed  and  repassed,  hundreds  of  times,  to  and  fro  be- 
tween Pittsburgh  and  Philadelphia.  ^      : 

"  Old  Hannah  "  was  built  at  the  Baldwin  Locomotive 
Works  in  1851,  and  was  the  first  of  its  kind  ever  built  in 
this  country.  The  number  on  her  front  is  No.  i.  In  her 
day,  before  the  great  improvements  on  locomotives  were 
brought  out,  she  was  considered  a  wonderful  engine,  and 
she  was,  too.  Strong,  well  built,  and  with  powers  of  great 
speed,  "  Old  Hannah  "  had  matters  pretty  much  her  own 
way  on  her  road.  As  she  was  the  oldest,  the  other  loco- 
motives kind  of  laid  back  out  of  the  way  when  she  came 
dashing  along.  They  showed  her  great  respect.  But  it 
was  during  the  stirring  times  of  the  war  that  "  Old  Han- 
nah "  made  for  herself  her  great  reputation.  Tom  Lacock, 
the  engineer  now  in  charge  of  the  old  veteran,  is  well  ac- 
ig[uainted  with  her  history.    "  During  the  war,"  he  said 


recently, '"  Old  Hannah  '  tugged  more  soldiers  through 
to  Philadelphia  than  any  two  engines  on  the  road.  She 
was  specially  on  this  line  of  duty.  I  knew  her  engineer, 
and  I  think  he  was  prouder  of  his  engine  than  any  man  I 
ever  knew.  For  twenty-nine  years  he  held  the  lever  on 
'  Old  Hannah,'  and  she  never  got  ugly,  or  refused  to  do 
work.  She  was  a  model  in  her  behavior.  I  never  heard 
of  her  wrecking  a  train  or  smashing  up  anything," 


French  State    Railways. 


France  does  not  appear  to  have  prospered  very  much 
in  her  State  railway  experiment.  At  the  close  of  1883, 
there  were  i,397/^  miles  in  operation  upon  the  old  net- 
work, and  3,89^  miles  in  operation  upon  the  new  net- 
work, making  an  aggregate  of  i,yS6ji  miles.  The  average 
length  of  line  worked  in  1883  upon  the  old  network  was 
1,379^  miles,  and  upon  the  new  network  356^  miles; 
making  a  total  for  the  year  of  1,7363^  miles.  The  traffic 
receipts  in  1882  were  1,066,218/.,  while  the  working  ex- 
penses of  the  year  were  963,744/.,  leaving  a  surplus  of 
102,474/.  The  old  network  was  worked  at  a  profit  last 
year,  while  the  new  network  was  worked  at  a  loss.  Even 
upon  the  old  network,  however,  the  ratio  of  the  working 
expenses  to  the  traffic  receipts  was  as  high  as  84  per  cent. 


South  Australian  Railways. 


The  second  reading  of  a  bill  to  authorize  the  construc- 
tion of  a  railway  from  Port  Augusta  to  Phillip's  Ponds,  a 
distance  of  iii  miles  on  the  3-ft;  6-in.  gage,  at  a  cost  of 
278,000/.,  was  passed  by  the  South  Australian  House  of 
Assembly,  but  the  bill  was  rejected  on  the  third  reading. 
A  bill  to  authorize  the  construction  of  a  line  from  Peters- 
burg to  Sih^erton  on  the  New  South  Wales  border,  a 
distance  of  155  miles,  has  been  agreed  to  by  the  Assembly 
and  has  been  sent  on  to  the  Legislative  Council.  The 
line  is  estimated  to  cost  540,000/,  . 


It  appears  from  the  report  of  the  directors  of  the  Great 
Central  Belgian  Railway  of  1884,  that  6,348  tons  of  rails 
were  used  for  maintenance  purposes  last  year.  Of  the 
rails  thus  used  3,581  tons  were  steel  rails  ;  992  tons  new 
iron  rails;  48  tons  steel  rails  reemployed,  and  1,725  tons 
iron  rails  reemployed.  The  average  price  of  the  steel 
rails  used  last  year  was  £s  12s.  9d.  per  ton  ;  and  that  of 
the  iron  rails,  £s  is.  2d.  per  ton.  In  the  course  of  last 
year  6,040  tons  of  rails  were  withdrawn  from  service. 

The  Northeastern  Railway,  of  England,  is  laying  down 
three-quarters  of  a  mile  of  iron  railway-ties  to  test  their 
durability  and  adaptibility  to  the  work.  The  iron  ties  are 
nine  feet  long,  the  same  as  the  wooden  ones,  are  nine 
inches  wide,  and  weigh  about  225  pounds  each.  They  are 
fitted  with  a  cushioned  steel  chair  for  holding  the  rail, 
and  it  is  riveted  to  the  tie.        *  >  -y'--'-      '  ■-^-      -      \  :     : 

The  New  York  commissioners  of  railways  propose  to 
examine  and  test,  through  competent  engineers,  each  of 
the  3,500  wood  or  iron  railway-bridges  in  the  State.  New 
York  is  the  first  State  to  adopt  this  plan  suggested  in  1875 
by  the  American  Society  of  Civil  Engineers,   ^  , -  ,-     .    •: 


■'.  •■'. 
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SPECULATIVE  RAILWAY  CONSTRUCTION. 


'T^HE  present  increase  in  railway  receiverships  indicates 
the  cheerful  fact  that  the  year  1885  will  probably 
be  recorded  as  the  year  marked  by  the  heaviest  era  of  rail- 
way insolvency  the  country  has  ever  known.  The  first 
three  months  of  the  year  have  seen  twenty  additional 
railways  placed  in  the  hands  of  receivers,  the  capital 
stock  of  the  corporations  aggregating  $275,289,000,  Ac- 
cording to  the  Railway  Age,  the  first  quarter  of  1885 
shows  more  than  one-half  as  many  roads,  more  than 
thirty-seven  per  cent,  of  the  mileage  and  about  forty  f>er 
cent,  of  total  capital  stock  represented,  involved  in  bank- 
ruptcy as  did  the  entire  year  of  1884. 

This  is  a  good  beginning.  And  yet  railway  construc- 
tion will  continue  with  but  little  abated  vigor.  It  is  an 
easy  way  of  explaining  this  era  of  railway  insolvency  by 
attributing  it  to  the  general  depression  of  the  times,  but 
such  an  explanation  is  by  no  means  satisfactory  ;  the  de- 
pression of  the  times  may  have  some  effect  upon  the  rail- 
way interests  as  it  has  upon  every  business  interest  of  the 
country,  but  the  steady  increase  of  railway  receiverships 
must  be  otherwise  accounted  for. 

Railway  construction  is  more  or  less  speculative  under 
any  conditions,  and  the  investors  run  more  or  less  risk 
of  receiving  but  small  returns  from  their  investments. 
So  it  is  in  every  enterprise.  But  there  is  one  feature  of 
railway  construction  and  investment  that  is  peculiarly  its 
own.  Though  a  road  may  pass  into  the  hands  of  a 
receiver  almost  the  very  moment  it  is  put  into  active 
operation,  as  in  the  case  of  the  West  Shore,  for  instance, 
though  the  stockholders  may  receive  no  dividends  for 
many  years,  though  at  its  inception  it  may  be  run  at  a 
considerable  yearly  loss,  nevertheless,  a  railway  is  built  to 
stay,  and  eventually,  even  though  in  the  very  distant 
future,  it  will  make  money,  and  it  is  this  forecast  of  the 
future  that  begets  a  wonderful  confidence  in  the  ultimate 
returns  from  railway  investment.  Mathematically  speak- 
ing, this  way  of  looking  at  the  question  is  false.  Capital 
invested  for  a  dozen  years  should  legitimately  be  expected 
to  yield  twice  the  return  of  capital  invested  which  im- 
mediately draws  interest,  and  if  twenty  or  thirty  years 
must  pass  before  a  road  is  expected  to  declare  dividends, 
the  mathematical  interest  to  be  realized  is  quadrupled. 
To  the  ordinary  observer  there  are  many  roads  whose 
stockholders  are  receiving  enormous  dividends,  yet  if  the 
truth  were  sifted  it  will  be  found  that  the  stockholders 
would  have  been  better  repaid  for  the  capital  invested 
had  they  placed  it  in  some  conservative  business  or 
property  yielding  but  a  moderate  return,  but  yielding  it 
at  once.  Deferred  returns  should  be  very  generous  in 
amount  to  compensate  for  their  "  subsequency "  so  to 
speak,  but  strange  to  say  this  very  simple  fact  is  fre- 
quently forgotten  in  the  matter  of  railway  investment. 


./i .. 
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Another  fact  that  is  overlooked  is  the  novelty  of  rail- 
way investment.  It  is  less  than  sixty  years  since  the  first 
railway  was  constructed  in  this  country,  and  while  the 
present  generation  look  at  them  as  a  matter  of  course, 
and  act  as  if  railways  and  civilization  had  always  gone 
hand  in  hand,  railway  construction  is  in  its  infancy  from 
a  financial  point  of  view.  They  are  constructed  in  a 
speculative  spirit ;  to  "  open  up "  new  industries  and 
territories,  to  build  a  patronage  if  none  exists,  and  to 
compete  with  other  profitable  lines,  oblivious  to  the  fact 
that  what  is  ample  for  one  is  not  always  enough  for  two 
or  three.  We  have  not  lived  long  enough  in  a  railway 
atmosphere  to  become  good  financial  weather  prophets, 
and  railway  investment  is  often  pure  guess-work.  It  is 
quite  possible  that  our  grandchildren  may  see  a  million 
miles  of  railway  in  the  country,  and  yet  we,  with  our 
one  hundred  and  twenty  thousand  miles,  are  apt  to 
think  that  railway  industry  has  reached  the  zenith  of  its 
power.  When  the  questions  of  railway  investment  and 
construction  have  been  mellowed  by  the  experience  of  a 
century  their  speculative  character  will  be  modified,  but 
the  interval  will  be  one  of  countless  insolvencies  and 
receiverships. 

But  there  is  no  cause  for  alarm,  and  no  fear  that  rail- 
way progress  will  receive  other  than  a  wholesome  check. 
The  capital  now  tied,  up  in  non-profitable  railways  comes 
almost  wholly  from  those  who  can  afford  to  wait  for 
returns.  Ultimately  there  will  be  a  profit  and  a  railway 
receivership  is  by  no  means  a  disaster.  As  a  rule  a  road 
is  not  injured  by  a  little  recuperative  attention  paid  it 
under  the  watchful  eye  of  the  courts,  and  it  comes  out 
of  its  judicial  guardianship  in  a  more  healthy  shape. 
Despite  the  unpromising  aspect  of  railways  as  money- 
making  investments  during  the  present  year,  there  is  no 
safer  investment  for  a  capitalist  to  make — if  he  is  pre- 
pared to  wait  for  returns,  even  though  the  greater  portion 
of  his  waiting  period  be  passed  underground,  and  the  era 
of  harvest  realized  only  by  his  posterity. 


ENOUGH ! 


11  TE  cry  "hold!  enough!"  Our  assorted  stock  of 
patience  is  exhausted,  and  we  warn  our  very  genial 
contemporary  who  has  been  courting  the  muse  and  casting 
disrepect  upon  the  venerable  locks  of  the  Journal,  that 
terrible  reprisals  will  follow  his  reckless  disregard  of  the 
weight  of  our  vengeance.  The  poor,  humble  little  item 
which  appeared  in  these  columns  and  aroused  the  wrath- 
ful genius  of  our  brother  of  the  pen,  did  not  merit  the 
harsh  treatment  it  received,  and  our  embarrassment  is 
great  upon  reflecting  that  not  a  line  of  the  Journal 
escapes  the  gaze  of  the  railway  poet,  eager  for  an  oppor- 
tunity to  swoop  like  a  hawk  upon  some  trifling  paragraph, 
and  wreathing  about  it  some  ghastly  verses,  bestow  the 


creation  of  his  disordered  intellect  upon  an  unsusjiecting 
public.  Still,  we  perceive,  through  the  scarcasm  of  the 
laureate  of  the  rail,  a  fund  of  inexhaustible  humor,  and 
like  Hamlet,  slightly  perverted,  we  can  exclaim:  ..■  .1  ■'    • 

v.  .   '*  Wcknow  aimwkirpina  CrWw/jitii*''-"    . ' ..  •.->..'     :■ 


THE  FIELD  OF  THE  RAILWAY  INVENTOR. 


A  N  examination  of  the  weekly  Patent  Office  Gazette 
shows  a  surprisingly  large  percentage  of  inventions 
applicable  either  directly  or  indirectly  to  railway  use.  In 
the  matter  of  car-couplings  and  nut-locks  alone,  over  a 
dozen  such  devices  are  weekly  recorded,  and  yet  the  link- 
and-pin-coupler  is  still  in  use,  and  the  ordinar)-  nut  and 
bolt  are  generally  employed  as  rail-fastenings.  Spark- 
arresters  there  are  without  number ;  brakes,  railway-sig- 
nals, car-trucks,  and  a  miscellaneous  assortment  of  devices 
of  more  or  less  merit  supplying  every  real  or  supposed 
requirement  in  railway  appliances;  yet  but  a  comparatively 
small  percentage  of  them  meet  with  general  adoption  and 
the  inventor  is  apt  to  regard  the  railway  as  a  poor  field 
for  the  exercise  of  his  inventive  genious.  In  this  he  is 
wrong,  and  in  seeking  for  the  cause  of  the  non-adoption 
of  his  device,  he  must  first  look  to  the  poverty  of  the 
device  itself ;  and,  secondly,  to  the  bungling  manner  in 
which  he  has  endeavored  to  bring  it  to  the  attention  of 
railway  officials.        ■-..>'  -  .;.^^'v:v    "-i;.     /<.,>•.. 

The  Journal  makes  it  a  point  to  examine  every  railway 
device  patented,  and  describes  monthly  a  number  of  the 
most  meritorious.  While  all  the  meritorious  inventions 
are  not  described,  owing  to  the  unwillingness  of  many  in- 
ventors to  publish  their  inventions  before  they  have 
studied  and  improved  upon  them,  those  described  form  a 
goodly  proportion  of  those  possessing  merit,  and  of  the 
total  number  of  railway  inventions  they  do  not  equal  five 
per  cent.  If  descriptions  were  made  of  all  railway  patents 
sent  us  for  publication,  the  Journal  would  act  unfairly 
to  the  inventors  whose  devices  really  possess  merit  and 
cumber  its  pages  with  worthless  reading  matter. 

Now  assuming  that  ten  per  cent,  of  railway  inventions 
really  possess  merit,  which  is  a  liberal  assumption,  it  is 
evident  that  ninety  per  cent,  are,  while  perhaps  not  worth- 
less, devoid  of  special  merit  and  betray  poverty  of  inven- 
tion. In  this  latter  class  there  are  about  one  hundred  and 
fifty  inventions  every  month,  and  the  one  hundred  and  fifty 
inventors  each  think  they  have  ojiened  a  sure  road  of  for- 
tune. The  railway  officials  in  everj'  department  are  over- 
run by  these  sanguine  individuals,  and,  as  a  rule,  the 
more  apparent  the  worthlessness  of  the  device,  the  more 
importunate  the  inventor  in  his  demands  for  a  "  trial  " 
forgetting,  apparently,  that  a  trial  is  often  a  most  incon- 
venient and  expensive  undertaking.  Naturally  the  small 
percentage  of  inventors  whose  devices  are  really  ingeni- 
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ous,  novel  and  meritorious,  are  sadly  hampered  in  their 
endeavors  to  bring  their  inventions  to  the  notice  of  the 
proper  railway  authorities,  and  discouragement  and  a 
general  belief  in  the  inutility  of  railway  inventions  ensues. 
This  is  a  great  mistake.  It  may  be  confidently  stated  that 
of  all  industries  railways  are  the  most  alert  to  avail  them- 
selves of  new  and  improved  devices,  and  by  them  merit 
is  quickly  recognized.  Only  it  is  essential  that  the  inven- 
tors should  go  about  matters  in  the  right  way,  which,  as  a 
rule,  they  are  far  from  doing. 

In  the  first  place,  the  average  invention,  even  though  it 
be  a  meritorious  one,  is  crude.  The  idea  may  be  a  good 
one,  but  the  application  is  but  half-studied,  and  the  inven- 
tor's first  efTort  is  directed  to  securing  a  patent.  Having 
obtained  that  precious  document  which  insures  him  from 
the  encroachment  of  others  upon  the  fruits  of  his  genius 
he  is  apt  to  regard  his  work  as  finished  and  look  to  the 
railways  for  further  action.  Procuring  a  patent  is  all  right 
enough,  but  there  is  no  great  haste  for  obtaining  such 
security.  The  idea  or  actuating  principle  of  an  invention 
is  but  a  small  part  of  it.  The  elaboration  of  its  applica- 
tion, its  simplification  and  improvement  are,  or  should  be, 
the  results  of  months  of  study,  and  no  invention  should 
be  submitted  for  inspection  until  every  part  and  detail 
has  undergone  a  severe  and  sharp  criticism.  It  will  not 
answer  for  an  inventor  to  seek  for  the  good  points  of  his 
invention,  but  for  its  weak  points.  Neither  should  his 
investigation  and  study  be  directed  to  making  everything 
ne^iii  about  the  device.  Well-known  and  reliable  methods 
of  application  enhance  the  value  of  an  invention,  and  the 
closer  the  device  to  the  prevailing  methods  the  greater 
its  chance  of  adoption,  provided  the  devices  at  present 
used  meet  with  reasonable  satisfaction.  Improvement 
and  not  novelty,  is  what  the  inventor  should  seek  for. 
Too  often  railway  inventions  resemble  a  certain  book  of 
which  a  critic  wrote  that  there  was  "  much  that  was  both 
new  and  good  in  the  work  ;  but  that  which  was  new  was 
not  good,  and  that  which  was  good  was  not  new." 

The  field  for  railway  inventors  is  a  great  one,  and  the 
opportunities  are  numerous  and  striking  for  the  exercise 
of  inventive  skill,  but  railway  officials  care  little  about 
patents  in  themselves,  which  is  a  truth  not  often  compre- 
hended by  the  patentees.  A  patented  device  is  of  no 
more  value  in  a  railway  otricial's  eyes  than  one  unpatented  ; 
what  they  desire,  and  what  they  are  always  ready  to 
examine,  is  an  improved  device  for  accomplishing  a 
definite  purpose.  Furthermore,  they  do  not  wish  to  be 
compelled  to  invent  a  device  over  again  by  suggesting  an 
indefinite  number  of  improvements  that  could  be  made. 
Naturally  they  object  to  their  time  being  taken  up  in  the 
examination  of  crude,  ill-disgested  inventions,  generally 
the  production  of  persons  little  familiar  with  practical 
railway  problems,  nor  do  they  wish  to  endorse  even  meri- 
torious inventions  with  flaming  characters,  when  there 


has  been  little  or  no  practical  test  made  as  to  their  perma- 
nent usefulness. 

Last,  and  most  important,  it  must  be  remembered  that 
there  is  no  such  thing  as  the  profession  of  invention.  An 
invention  is  a  species  of  inspiration,  and  no  living  man 
can  grind  out  inventions  one  after  the  other  like  so  many 
clothes-pins.  When  an  inventor  has  struck  what  he  con- 
siders a  "  good  thing,"  let  him  stick  to  it  and  spend  his 
time  in  its  improvement  and  elaboration.  He  can  hardly 
expect  to  strike  another  immediately,  and  yet  too  often 
his  first  success  is  but  the  forerunner  of  a  dozen  failures. 
The  invention  of  one  successful  device  has  a  dangerous 
tendency  to  render  the  inventor  visionary,  and  who  can 
wonder  at  the  small  percentage  of  really  meritorious 
inventions,  in  the  face  of  a  statement  made  to  the  writer 
not  many  days  since  by  an  enthusiastic  gentleman,  that 
the  latter  was  the  inventor  of  sixty-five  patented  devices  ; 
none  of  which  had  met  with  practical  adoption,  yet  all  of 
which  were  for  sale  at  fabulous  prices  ! 


EDITORIAL   NOTES. 


At  last  after  years  of  waiting  the  Bartholdi  Statue  has 
reached  our  shores,  and  for  the  completion  of  the  Pedestal 
Fund  the  public  must  once  more  thank  the  generosity  and 
enterprise  of  the  press.  Single-handed  *and  almost  alone, 
ridiculed,  and  with  discouragement  at  every  step,  the 
New  York  World  set  about  the  undertaking  of  raising 
the  last  $100,000  necessary  to  complete  the  Fund,  and  at 
the  present  moment  it  can  truthfully  be  said  that  the 
amount  is  complete,  the  few  remaining  thousands  being 
virtually  assured.  In  its  treatment  of  the  spontaneous 
gift  of  the  French  people  it  cannot  be  said  that  America 
has  behaved  generously  and  well,  that  is,  if  by  America  is 
meant  the  rich  men  of  the  country ;  but  the  appeal  made 
for  the  first  time  and  at  the  eleventh  hour  to  the  indus- 
trial classes  met  with  noble  response,  and  the  erection  of 
the  statue  is  a  tribute  to  the  energy  of  the  American 
people.  Scarcely  a  single  trade  or  industry  is  without 
representation  in  the  fund  collected  by  the  World,  and 
the  thousands  of  donors  are  for  the  most  part  unknown 
and  humble  toilers.  But  the  strange  part  of  it  all  is  that 
Wall  street — Wall  street  the  pure,  the  generous,  the 
patriotic,  the  bulwark  of  national  prosperity — has  been 
strangely  silent  to  the  appeal  for  funds,  but  then  the 
denizens  of  that  crooked  financial  alley  are  presumably 
too  well-bred  to  care  for  such  a  vulgar  thing  as  Liberty. 


*     * 


Thk  new  postal  regulations  to  go  into  effect  on  July  ist, 
are  highly  praiseworthy,  both  on  tke  ground  of  economy, 
and  also  on  account  of  their  common-sense  utility.  The 
abolition  of  the  half-ounce  limit  for  single  postage  is  a 
wise  step,  and  needless  trouble  is  saved  thereby.    The 
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amount  of  time  and  labor  consumed  to  weigh  letters 
suspiciously  near  the  old  limit,  was  not  paid  for  by  the 
excess  charged,'  and  the  increase  of  the  limit  to  one  ounce 
is  a  great  improvement.  It  is  rare  that  an  ordinary  letter 
weighs  over  one  ounce,  and  greater  expedition  can  be 
secured  under  the  new  system.  But  the  most  practical 
novelty  introduced  in  our  postal  service  is  the  special  rate 
of  ten  cents,  for  which  a  special  stamp  is  to  be  furnished, 
whereby  a  letter  so  stamped  is  to  be  treated  as  a  special 
missive,  and  immediately  forwarded  to  its  destination  and 
,  delivered,  thus  in  great  part  taking  the  place  of  tele- 
graphic messages.  This  special  delivery  is  to  be  furnish- 
ed to  and  between  all  cities  of  4,000  inhabitants  and  up- 
wards, and  we  shall  be  surprised  if  it  does  not  prove  a 
popular  branch  of  the  postal  service. 

■';,----^'  "'"  .-■'■■  ';  ^  V  ■:  *  *  ^- '-'  /  ■  --/-■■  ._'}':'"_'■■■■'■-:" 
Now  that  the  admission  of  the  Baltimore  and  Ohio 
within  the  sacred  precints  of  the  Quaker  City  is  all  but 
accomplished,  attention  is  directed  to  its  further  outlet 
to  New  1  ork.  It  is  highly  probable  that  the  Jersey  Cen- 
.  tral  will  be  deemed  the  most  available  route,  and  if  the 
former  should  absorb  the  latter  in  its  system,  a  lively 
rivalry  will  ensue  between  the  Baltimore  and  Ohio  and 
the  Pennsylvania.  Until  lately  the  Pennsylvania  has  had 
the  whip  hand,  but  there  is  seemingly  a  chance  that  its 
omnipotence  will  receive  a  slight  check. 

'*■**■■ 
Another  reduction  in  through  fares  has  taken  place 

.1." 

and  the  public  sit  expectant  waiting  for  still  another.  It 
really  does  seem  as  if  the  upshot  of  it  will  be  that  free 
transportation  will  be  reached,  and  possibly  if  the  public 
wait  long  enough  they  will  receive  premiums  for  traveling. 
One  fact  is  indisputable  and  that  is  that  improvement 
in  railway  facilities  seems  to  be  steadily  followed  by  a 
cheapening  of  rates,  and  there  is  every  indication  that  this 
:    inverse  relation  will  be  maintained. 

''-  ■' .  .  -  ;->\v'-"'^  '''■■""--■,-■..■  '■  .  r-'.*  *  ■'■■'■->'.'■■■■■■;  ■-' "!'-^,"-v--. '■■■■" 
Elsewhere  we  print  in  full  the  recommendations  of 
the  committee  at  the  recent  St.  Louis  Time  Convention. 
Their  enumeration  has  reference  to  the  questions  pro- 
pounded to  the  various  roads,  and  the  conclusions  reached 
indicate  the  judgment  of  the  members  as  to  the  best 
answers  to  such  queries.     An  interesting  study  is  afforded 

,  in  examining  these  results,  and  the  recommendations  may 
be  taken  as  an  earnest  of  what  the  Convention  may  here- 
after accomplish.  "  v-  '   '    :  >'"';•;" 

•     ^.' ■■•-.:■":' ^. /■■';:     -*■■■••        '■-    *       *        ::^':--^'". -.;'•■■'■■■■''-■.■'■■■-':■"  ■■ 

The  establishment  of  a  railway  museum,  as  noticed 
elsewhere,  is  a  step  worthy  of  comment,  but  it  would  be 
better  had  its  promoters  endeavored  to  furnish  some- 
thing a  little  better  than  an  old  curiosity  shop.  The  com- 
'  bination  of  the  museum  with  a  railway  inventors'  institute, 
showing  by  accurate  models  the  complete  growth  of  the 


railway  industry,  would  have  been  a  more  useful  under- 
taking, nor  would  it  have  been  so  difficult  to  accomplish. 
The  history  of  railways  is  comprised  within  the  limits  of 
the  past  sixty  years,  and  no  great  amount  of  research 
would  have  been  necessary  to  furnish  the  necessai^^ 
models. 

The  unsquelch able  Keely  is  again  distracting  public 
attention  by  tests  of  his  motor,  and  cultivating  the  wool- 
crop  flourishing  over  the  eyes  of  his  stockholders.  His 
latest  explanation  of  the  "  force "  which  he  generates 
sounds  for  all  the  world  like  the  ravings  of  a  lunatic,  and 
yet  the  stockholders  have  voted  a  series  of  resolutions 
expressing  belief  in  his  ultimate  success.  Truly  the  gul- 
lability  of  people  is  astounding,  but  not  quite  so  astound- 
ing as  the  ineffable  cheek  of  Mr.  Keely. 


"The  Official  Railway  List  for  1885,"  published  by  the 
Railway  Purchasing  Agent  Co.,  of  Chicago,  is  receiv-ed, 
and  is  invaluable.  In  addition  to  the  tabulated  list  of 
railways  with  their  officers  and  heads  of  departments,  the 
work  is  also  furnished  with  an  index  of  the  cities  and 
towns  in  the  United  States  and  Canada,  in  which  there 
are  general  railway  offices  and  shops,  as  well  as  an  alpha- 
betical list  of  all  railway  officials  whose  names  are  in  the 
body  of  the  book.  All  changes  in  railway  management 
during  the  past  year  have  been  carefully  chronicled,  and 
the  list  has  fully  earned  its  sub-title  of  a  "  Handbook  of 
Uuseful  Information  for  Railway  Men."-   .-,..■      . 

"  Dwellings  for  Village  and  Country,  with  General 
Descriptions  and  Estimates,"  is  the  attractive  title  of  an 
attractive  book  compiled  and  published  by  Mr.  S.  B. 
Reed,  at  245  Broadway,  New  York,  the  author  of  "  House 
Plans  for  Everybody,"  "  Cottage  Houses,"  etc.  The  work 
is  handsomely  gotten  up,  and  contains  descriptions  of 
thirty-five  different  dwellings,  with  full  plans  and  esti- 
mates, together  with  one  hundred  and  forty-nine  illustra- 
tions. Mr.  Reed  has  added  another  valuable  contribution 
to  his  architectural  series,  and  the  book  in  question 
forms  an  admirable  companion  to  his  previous  works. 

A  RECENT  issue  of  the  Journal  announced  the  early 
publication  by  McCorquodale  «&  Co.,  of  London,  of  Mr.  E. 
B.  Ivatts'  "  Railway  Management  at  Stations,"  and  the 
book  has  since  been  received.  While  distinctly  an  Eng- 
lish work  there  is  much  in  it  to  recommend  it  to  Ameri- 
can railway  men,  and  a  perusal  will  amply  repay  readers 
on  this  side  of  the  Atlantic. 

A  TIMELY  publication  is  a  musical  composition  entitled, 
"  Liberty  Enlightening  the  World,"  published  at  Hitch- 
cock's music  store  in  this  city.  It  is  a  bright  and  stirring 
song  and  chorus,  the  music  by  Fred.  A.  Rothstein  and 
the  words  by  George  Cooper.  We  understand  that  the 
proceeds  of  the  sale  of  the  work  are  to  be  devoted  to  the 
Pedestal  Fund.  .,    ;  .  . 

The  Railway  Reporter  \%2in  ever-welcome  visitor,  and 
we  note  with  pleasure  its  improved  form  and  general 
typographical  appearance.  The  Reporter  has  removed  its 
headquarters  from  Pittsburgh  to  Philadelphia,  though 
retaining  a  branch  office  in  the  former  city.  J     .  >  "•       ..■ "  •  >^ 
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American  Street-Railway  Association. 

Presi'den/ .—Ci\\  in  A.  Richards,  President  Metropolitan  Railroad  Com- 
pany, Boston,  Mass. 

First   Vice-President. — Julius    S.    Walsh,  President    Citizens'    Rciilway 
Company,  St.  Louis,  Mo. 

Second  Vice-President. — Henry    M.    Watson,    President    Buffalo  Street 
Railroad  Company,  Buffalo,  N.  Y. 

Third    Vice-President. — Edward     Lusher,     Secretary    and     Treasurer 
Montreal  City  Passenger  Railway  Co.,  Montreal,  Canada. 

Secretary  and  Treasurer. — William  J.  Richardson,  Secretary   Atlantic 
Avenue  Railroad  Company,  Brooklyn,  M.  Y. 
Office  of  the  Association,  cor.  Atlantic  and  Third  Avenues.  Brooklyn,  N.  Y. 

The  Fourth  Annual  Convention  of  the  Association  will  meet  in  St.  Louis, 
Mo.,  on  October  zist,  1885. 


A  UNITY  OF   INTERESTS. 


*"  I  ^HE  recent  successful  opening  of  the  Brooklyn  ele- 
vated  road,  and  the  agitation  of  the  Broadway  Arcade 
Railway  scheme  in  the  New  York  Legislature,  bring  us  face 
to  face  with  the  fact  that  for  long-distance  urban  transit 
the  surface  road  does  not  entirely  meet  the  public  want. 
Both  of  these  enterprises  at  first  languished,  as  indeed 
did  the  construction  of  elevated  roads  in  this  city;  but 
scarce  a  month  now  passes  that  we  are  not  informed  of 
the  organization  of  some  corporation  in  our  larger  cities 
to  afford  increased  facilities  for  rapid  transit. 

In  many  instances  such  schemes  meet  with  bitter  oppo- 
sition from  surface  roads,  and  not  wholly  without  reason 
when  the  contemplated  roads  are  to  be  brought  into 
direct  opposition  with  existing  surface  roads,  but  even  if 
we  are  to  assume  that  in  a  few  years  all  the  large  cities 
will  be  furnished  with  elevated  or  underground  roads  that 
will  render  their  competition  with  horse-power  roads  an 
irretrievable  injury  to  the  latter,  still,  there  are  fields  of 
operation  for  the  latter  that  can  not  be  injured  by  the 
operation  of  the  former,  and  are  even  greatly  benefitted 
thereby.  It  will  be  many  years  before  the  operation  of 
elevated  and  underground  roads  becomes  general,  and  at 
best  it  will  be  confined  to  the  large  cities ;  so  even  from 
the  pessimistic  view  of  the  street-railway  manager  but  a 
small  percentage  of  American  street-railways  will  be  in- 
jured. But  even  in  large  cities  the  shrewd  investor  in 
street-railways  will  perceive  in  the  construction  of  ele- 
vated roads  a  new  field  for  the  construction  of  surface 

roads. 

;  The  elevated  or  underground  road  aims  at  directness, 
and  its  line  is  laid  out  with  a  view  to  reaching  a  definite 
point  in  the  least  possible  time.  In  cities  such  as  New 
York,  whose  width  is  contracted  and  whose  length  is  in 
abnormal  proportions  thereto,  the  elevated  road  can  only 
run  in  one  direction,  and  of  necessity  there  must  be 
numerous  portions  of  the  city  which  they  cannot  reach 
directly.  It  is  in  these  short  trips  from  the  stations  of 
the  elevated  roads  to  outlying  streets  and  districts  that 


surface  roads  can  be  operated  with  profit,  and  the  greater 
the  travel  upon  the  former,  the  greater  the  travel  also 
upon  the  latter.  In  New  York  City  since  the  opening  of 
its  four  lines  of  elevated  roads  there  has  been  a  marked 
increase  in  the  number  of  short  cross-town  roads,  which 
cross  the  elevated  structures  at  streets  where  the  latter 
have  stations,  and  while  the  longer  surface  roads  ex-. 
tending  in  parallel  directions  to  the  elevated  roads  may 
have  suffered  by  the  latters'  construction,  the  cross-town 
roads  have  been  great  gainers.     ...     \    :^:-    ,  ■;  v    ij  ;•   ;:  ; 

At  the  same  time,  for  short  distances  where  the  pas- 
senger is  in  no  particular  haste,  the  surface  road  will 
always  secure  almost  the  entire  traffic,  even  if  an  elevated 
road  runs  directly  over  it ;  while  in  bad  weather  it  can 
serve  as  a  feeder  to  the  latter,  even  while  in  direct  com- 
petition with  it.  :  •  ,  '        /   :>      ■  I         V 

Under  the  circumstances  it  would  seem  unwise  for 
surface  roads  to  display  unwarranted  hostility  to  the  con- 
struction of  elevated  or  underground  railways,  when  their 
advent  is  certain,  and  when,  at  the  same  time,  they  can  be 
made  a  positive  source  of  profit  to  the  surface  roads.  To 
a  great  extent  there  is  a  unity  of  interests  between  the 
two  classes  of  roads,  and  the  sooner  it  is  recognized  the 
sooner  will  it  conduce  to  the  prosperity  of  both. 


The  Broadway  surface  road  is  completed  and  the 
passers-by  now  hear  for  the  first  time  the  merry  jingle  of 
the  car-bell  on  that  time-honored  thoroughfare,  while  the 
cumbrous  omnibus  has  taken  its  departure.  It  will  be 
some  time  before  the  vexed  question  as  to  the  advantages 
and  disadvantages  of  the  road  will  be  settled,  but  the 
public  can  afford  to  wait  with  perfect  satisfaction.  For  if, 
as  predicted,  Broadway  will  become  hopelessly  blocked, 
it  follows  that  the  road  cannot  be  successfully  operated, 
and,  therefore,  must  be  abandoned ;  while,  vue  versa,  if  it 
is  a  success,  the  thoroughfare  will  not  be  incommoded. 
There  will  now,  at  any  rate,  be  a  wholesome  lull  in  anti- 
street-railway  warfare  for  some  time  to  come,  since  Gover- 
nor Hill  has  vetoed  the  Arcade  Railway  Bill,  and  for  this 
lull  let  us  be  thankful. 


A  BILL  has  passed  the  New  York  Legislature  and  been 
signed  by  the  Governor,  incorporating  the  American 
Street-Railway  Mutual  Insurance  Company.  Elsewhere 
in  this  department  we  print  the  bill  in  full,  and  in  chronic- 
ling the  event  we  receive  fresh  proof  of  the  lasting  benefit 
to  street-railways  resulting  from  the  establishment  of  the 
American  Street-Railway  Association,  and  kindred  organ- 
izations. The  saving  to  the  street-railway  companies 
effected  by  the  incorporation  of  the  insurance  company 
will  be  considerable,  and  insurance  will,  hereafter,  be  fur- 
nished practically  at  cost,  instead  of  the  street-railways 
payinge  xorbitant  rates  as  formerly.       .;/;:>' 
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THE  UPHOLSTERING   AND  INTERIOR    DECO- 
RATION OF  STREET-CARS. 


Jr.,  BY   A   CAR-BUILDER.  .y 

[Written  for  the  American  Railroad  Journal.] 


Previous  issues  of  the  Journal  have  contained  an  in- 
teresting series  of  articles  on  the  painting  of  street-cars, 
and  the  author  of  the  series,  signing  himself  "  A  Veteran," 
showed  a  familiarity  with  the  subject.  Equally  important 
from  an  artistic  standpoint,  is  the  subject  of  the  uphol- 
stering and  interior  decorations  of  these  carriages  for  the 
million.  Great  advances  have  of  late  been  made  in  the 
direction  of  street-car  furnishing,  and  the  impulse  which 
art  in  general  has  received  in  recent  years  has  not  been 
without  its  due  effect  on  street-car  decorations  ;  but  the 
subject  is  ever  a  fruitful  one  and  may  be  discussed  to  the 
profit  of  the  street-railway  company  and  the  pleasure  and 
comfort  of  its  patrons. 

Primarily    the    chief    object    sought    in    upholstering 
street-cars  is  durability  and  cleanliness.     The  old-fashion- 
ed  cushions   formerly  employed   on   the   car-seats   have 
given   place   to   handsome   lattice   benches,  these   latter 
being  often  covered  with  some  soft  and  durable  fabric. 
Such  an  innovation  is  a  great  improvement.  The  cushions 
were  unserviceable,  became  torn  and  slovenly  after  short 
usage,  and  afforded  excellent  facilities  for  the  breeding  of 
vermin.      While  at   first  they  were  comfortable,  a   few 
weeks'  use  gave  them  the  consistency  of  hard  brick,  and 
as  articles  of  comfort  they  ceased  to  possess  any  virtues. 
Another  feature  of  former  car-fittings — not  so  "  former  " 
as  could  be  wished,  however^was  the  hemp  matting  upon 
the  car  floor.     No  more  disagreeable  covering  for  the  car 
floors  could  have  been  selected.     Not  only  did  the  mat- 
ting or  floor-cloth  become  ragged  and  untidy  after  short 
use,  but  also  unspeakably  filthy  after  a  few  weeks'  service. 
Infinitely  preferable  is  a  plain  bare  floor,  although  there  is 
no  necessity  for  jumping  from  one  extreme  to  the  other. 
The  wooden  floorings  in  the  form  of  lattice  slats  offer 
an   admirable   substitute   for   matting    in   that  they  are 
readily  removed  and  cleaned,  and  act  as  a  flooring  and 
matting  combined.      Mud   and   dirt   do   not    adhere   to 
them  while  at  the  same  time  the  floor  of  the  car  is  kept 
free  from  dirt  even  in  the  worst  weather,  by  the  particles 
dropping  between  the  slats.    Just  at  present  the  medical 
fraternity  and  the  public  press  are  exercised  on  the  sub- 
ject, and  clamor  loudly  for  the  abrogation  of  the  matting, 
especially  on  the  cars  of  the  elevated  roads.     It  is  claimed, 
and  with  great  show  of  truth,  that  these  hemp  mattings 
are  breeders  of  disease,  and  poison  the  atmosphere  of  the 
cars.  .    '■■:-y.>":-  'y;  :J.-:\'  :y.-  .:\.--'y  :  ^^r).;.  :''^  :...-:'  ;■•     ■; 

It  must  be  borne  in  mind  that  street-cars  in  Summer 
require  less  upholstering  in  the  way  of  floor  and  seat 
covering  than  in  Winter,  where  such  fittings  are  supposed 
to  impart  warmth,  but  even  in  Winter  it  is  better  to 
suffer  with  the  cold  to  some  extent,  than  to  acquire 
a  slight  warmth  through  the  medium  of  soiled  matting 
and  vermin-infested  cushions.  The  time  is  doubtless 
coming  when  the  heating  of  street-cars  will  be  a  generally 
accomplished  fact,  but  until  it  does,  better  a  cold  car  than 
a  dirty  car,  and  no  matter  what  attention  is  given  to  clean- 
ing it,  no  street-car  can  remain  clean  with  thick  cloth 
cushions  and  matting. 
.     In  regard  to  the  decoration  of  street-cars  it  may  be  laid 


down  as  a  fact  that  the  simpler  it  is  the  better.     Street- 
cars are  essentially  vehicles  for  use  and,  therefore,  the 
decoration  should  be  of  an  unobtrusive  character.     Form- 
erly it  was  the  aim  of  car-decorators  to  expend  their  time 
and  ingenuity  in  painting  hideous  landscapes  upon  the 
panels  over  the  windows,  but  this  relic  of  a  barbarous  age 
has  pretty  well  gone  out,  and  nowadays  one  sees  either 
simple  wooden   panels  or — owing  to  thriftiness  on  the 
part  of  the  roads — a  series  of  advertising  cards  inserted 
under  the  roof  of  the  car.    While  advertising  cards  are 
not  strictly  artistic,  they  are  far  more  in  keeping  with  the 
general  surroundings  than  the  gorgeous  panel  paintings 
formerly  in  vogue,  and  even  in  the  arrangement  of  the 
advertisements  considerable  artistic  skill  can  be  exercised. 
As  far  as  possible  paint  should  be  avoided  in  the  in- 
terior of  streets-cars,  natural  woods  which  are  more  ser- 
viceable and  easier  kept  clean  being  substituted.     If  pos- 
sible, it  would  also  seem  well  to  do  away  with  the  blinds 
generally  used  on  the  windows,  which  require  the  passen- 
gers to  rise  and  adjust  them  to  suit  themselves.     Perhaps 
it  would  not  be  feasible  to  employ  the  rolling  curtains 
now  coming   into   use   on    railway-cars,  owing  to   their 
liability  to  injury  from  too  frequent  handling,  but  there 
would  be  a  ready  adoption  of  some  simple  device   by 
which  the  amount  of   light  entering  the  car-windows 
could  be  adjusted,  without  putting  the  passengers  to  the 
trouble  now  generally  experienced. 

It  is  difficult  to  treat  of  the  decoration  of  street-cars 
and  railway-cars  from  the  same  standpoint,  for  the  two 
vehicles  are  widely  different.  In  the  first  place,  the  rail- 
way-car is  generally  employed  for  journeys  of  consider- 
able length  and  there  is  not  the  same  constant  change  of 
occupants  taking  place  as  in  the  street-car.  Therefore 
there  is  not  the  same  wear  and  tear  in  the  interior  fittings 
and  decorations.  Again  it  must  be  considered  that  passen- 
gers enter  a  street-car  directly  from  the  streets,  carrying 
with  them  all  the  mud  and  dirt  adhering  to  their  shoes, 
while  with  a  railway-car  intermediate  buildings  are  first 
traversed  and  the  major  part  of  the  dirt  left  behind.  It 
is  a  far  simpler  matter  to  design  a  form  of  decoration  and 
upholstery  for  a  railway-car  than  for  a  street-car  where  the 
conditions  are  so  much  more  unfavorable,  and  in  the 
humbler  conveyance  luxury  is  not  aimed  at.  Cleanliness 
and  comfort  are  the  two  essentials  in  street-cars,  and  to 
these  simple  ends  all  efforts  of  upholstery  and  decoration 
should  be  directed.     "'■.■-'     '     -'    -  "^  -      ': 


THE   LIABILITY  OF   STREET-RAILWAY 
■        COMPANIES    FOR    NEGLIGENCE. 


;    ,•  1  BY   6.    S.    BRUMBACK.  /; 

[A  Paper  read  before  the  Convention  of  the  Ohio  State  Tramway 

Association.] 


(Concluded.)  ^ 


II.  LIABILITY  OF  STREET-RAILWAYS  TO  THEIR  EMPLOYES 
;.:        ;      FOR  WANT  OF  CARE.       = 


The  question  of  the  liability  of  street-railways  to  em- 
ployes for  want  of  care,  we  will  likewise  consider  under 
two  sub-divisions  :  a.  Liability  for  injury  caused  by  de- 
fective machinery,  and  d.  Liability  for  injury  caused  by  the 
negligence  of  fellow-servants.      .  U;-^    v;j^  V   :  '    ! -•         : 
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a.   LIABILITY    FOR    INJURIES   CAUSED    BY    DEFECTIVE 

MACHINERY. 

The  liability  of  street-railway  companies  to  their  ser- 
vants for  negligence  is  the  same  as  in  other  cases  where 
the  relation  of  master  and  servant  exists ;  and  chief 
among  the  duties  of  a  master  toward  his  servant  is  to 
furnish  safe  and  sufficient  machinery.  The  court  in  a 
case^^  expressed  the  Ohio  doctrine  on  this  subject  when 
they  say,  in  effect,  that  while  a  railroad  company  is  not  to 
be  treated  as  a  guarantor  of  the  sufficiency  and  safety  of 
the  cars  and  machinery,  yet  it  is  liable  for  any  damage  to 
an  employe,  where  the  injury  is  without  fault  on  his  part, 
and  is  the  result  of  the  neglect  of  ordinary  and  reason- 
able diligence  in  furnishing  safe  and  sufficient  cars  or  ma- 
chinery. An  employe,  although  he  undertakes  his  en- 
gagement in  view  of  the  nature,  hazard  and  responsibili- 
ties of  his  employment,  yet  has  a  right  to  expect  reason- 
able care  and  diligence  on  the  part  of  his  employer  in 
furnishing  him  with  safe  and  sufficient  cars  and  machin- 
ery. 

Observe  here  the  plaintiff  must  himself  be  without 
fault,  and  must  make  it  appear  that  the  company  have  not 
exercised  reasonable  care  in  providing  safe  machinery.  If 
the  defect  was  not  known  to  the  company,  and  could  not 
by  reasonable  diligence  have  been  known,  the  company  is 
not  liable.**  If  the  defect  is  known  to  the  employe,  and 
he  continues  to  work  without  complaint,  he  will  be  held 
guilty  of  contributory  negligence.^^  But  whereas  in  a 
late  case,  he  makes  complaint  of  the  defect  to  a  fore- 
man and  is  directed  to  continue  his  work,  and,  in  so  do- 
ing is  injured,  it  becomes  a  question  for  the  jury  whether 
he  is  guilty  of  contributory  negligence  under  all  the  facts 
in  the  case.-*"  But  the  defect  must  be  known  to  the  em- 
ploye in  its  true  light,  /.  e.,  as  dangerous  to  himself,  to  in- 
fluence his  case.**  While  the  company  must  use  reason- 
able care  in  procuring  good  and  safe  machinery,  and 
ordinary  care  to  keep  it  so,  yet  if  it  becomes  defective,  or 
remains  so  by  the  neglect  of  a  fellow-servant,  the  com- 
pany is  not  liable.^-  And  this  brings  us  to  the  other 
branch  of  the  question.  . 

b.  LIABILITY  FOR  INJURIES  TO  ONE    EMPLOYE   CAUSED  BY 
THE  NEGLIGENCE  OF   FELLOW-SERVANTS. 

The  general  rule  in  this  class  of  cases,  may  be  said  to 
be  that  the  master  must  answer  for  injuries  to  subordinate 
servants  caused  by  the  neglect  of  a  superior  in  authority 
over  them.*'  But  a  master  is  not  liable  for  injuries  re- 
sulting from  the  negligence  of  a  fellow-servant,  /.  e.,  one 
acting  under  the  same  master,  and  assisting  in  carrying 
out  a  common  object,  unless — note  the  qualification — un- 
less the  master  did  not  exercise  reasonable  care  in  select- 
ing servants  competent  for  the  duty  in  hand.**  Judge 
Ranney  explains,  in  effect,  the  reasons  of  the  rule.*^  He 
says :  "  Each  servant  takes  upon  himself  the  hazard  of  the 
negligence  of  his  fellow,  and  public  policy  requires  they 
should  be  interested  in  exercising  suf>ervision  over  each 
other.  But  the  agent  or  officer  intrusted  with  power  and 
control  over  the  subordinates,  is  not  engaged  in  a  com- 
mon service  with  them,  but  exercises  the  control  of  the 
master,  who  is  under  obligations  to  do  it  with  care  and 
skill."  The  line  of  demarcation  between  a  superior  and 
subordinate  servant  is  often  so  difficult  to  trace,  that  the 
books  are  full  of  cases  determining  who  are  fellow-ser- 


vants and  who  are  superior  servants.  And  the  decisions 
are  ofttimes  arbitrary,  the  judges  themselves  dissent- 
rng.*8         ■■■y:y\>-::^-/--  ;  / ;  ^■/■-•;.:'.:-'-/";-.  •■  ,^  V- :V  ^1  •:'  :'"■'".•' 

Upon  the  whole,  it  may  be  said  that  each  particular 
case  depends  principally  upon  what  the  evidence  may  dis- 
close was  the  duty  and  relative  authority  delegated  to  the 
injured  and  injurer.  "  It  is  immaterial  " — says  the  last- 
named  case,  citing  Pennsylvania  Supreme  Court — "  it  is 
immaterial,  whether  he  who  causes  and  he  who  sustains 
the  injury  are  or  are  not  engaged  in  the  same  or  similar 
labor,  or  in  positions  of  equal  grade  or  authority  ;  if  they 
are  acting  under  one  master  in  carrying  out  a  common 
object,  they  are  fellow-servants."*''  As,  for  example,  a 
railroad  company  is  held  liable  to  an  engineer  for  the 
negligence  of  the  conductor,  the  last-named  being  a 
superior  officer  ;**  so  to  a  brakeman.^^'*  Where  a  track 
repairer  and  a  fireman  on  an  engine  are  held  to  be  fellow- 
servants,  one  cannot  recover  for  the  negligence  of  the 
other.*"  So  a  laborer  on  a  gravel  train  and  the  engineer  are 
fellow-servants;*'  so,  too,  abrakemanandanengineer;*^  a 
foreman  of  a  set  of  hands  making  repairs  is  a  superior  serv- 
ant, and  the  company  must  answer  to  the  hands  for  his 
negligence.**  The  doctrine  of  the  master's  liability  is 
carried  still  farther,**  and  it  is  held  that  if  an  injury  is  sus- 
tained while  carrying  out  a  dangerous  order  of  a  superior, 
the  company  is  liable,  even  though  the  injury  is  partly 
caused  by  the  negligence  of  a  fellow-servant.  And  so  we 
might  go  on  with  further  illustrations,  but  enough  have 
been  given  to  show  the  principle  involved,  and  any  man  of 
intelligence  can  apply  it  to  most  of  the  individual  cases 
that  arise. 

The  question  of  the  amount  of  damages  properly  re- 
coverable in  these  cases  is  apropos  to  our  subject.  Judge 
Mcllvaine*^  states  the  rule  on  the  subject,  where  he  says  : 
"  It  is  true  the  law  does  not  profess  to  compensate  for 
remote  and  possible  injuries  resulting  from  the  act  of  a 
wrong-doer,  but  it  does  profess  to  make  the  injured  party 
whole  by  compensating  him  in  damages  for  all  the  nat- 
ural, necessary  and  probable  injuries  resulting  therefrom. 
.  .  .  .  This  brings  us  to  the  inevitable  conclusion  that 
injuries  to  the  person,  whether  they  consist  of  mental  or 
physical  pain,  as  well  as  loss  of  time  or  property,  which 
naturally  and  necessarily  result  from  the  wrongful  act  of 
the  defendant,  are  proper  subjects  for  the  jury  in  their 
estimate  of  compensatory  damages ;"  but  the  ability  of 
the  plaintiff  as  a  "  bread-winner "  may  also  be  taken 
into  consideration  by  the  jury  in  estimating  the  damages, 
as  habits  of  drunkeimess.*  "^  Physicians'  fees  may  be  prop- 
erly included.*^  Where  death  results  to  the  injured 
party,  pecuniary  injury  to  his  representatives  is  alone  to 
be  considered  ;  no  account  can  be  taken  of  the  bereave- 
ment or  mental  suffering  caused  by  such  death.*'*  Where 
the  injury  is  malicious  and  within  the  scope  of  the  agent's 
employment,  the  company  may  be  liable  for  exemplary 
damages,  /.  e.,  damages  by  way  of  punishment.*" 

In  general,  we  may  conclude,  the  plaintiff  can  recover 
in  a  case  of  negligence,  what  he  can  show  is  his  direct 
pecuniary  loss — past  and  prospective — resulting  from 
his  injur)',  as  well  as  (where  he  survives)  the  injuries  to 
his  feelings,  mental  or  physical  suffering,  together  with 
what  may  be  allowed  as  a  punishment  for  malicious  con- 
duct. ^-  ''■- .■-:-::-:-/:y--'--^--'^-':y ■■' '-'r ■.:::■■' :■..,■  -.••.-  ■••.  :■•"';; l.K-..^'\ 

We  have  now  completed  our  short  survey  of  a  very  ex- 
tensive subject.  .•;.,-•;•:;;;     v.  i;-       V   .     •■ 
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In  conclusion,  I  may  add  that  observation  and  experi- 
ence all  go  to  show  that  a  railroad  company,  while  ever 
ready  to  combat  a  blackmailer,  should  yet  ever  be  ready 
to  do  justice  in  meritorious  cases,  without  the  expensive 
luxury  of  a  law-suit.  The  principles  given  will  enable  any 
of  you  to  readily  see  your  position  in  a  case  of  negligence  ; 
if  doubtful  or  questionable,  and  you  can  settle  with  a 
claimant  for  a  fair  compensation  of  his  injury,  that  course 
is  by  all  means  the  best ;  but  if  your  case  is  one  in  which 
a  compromise  will  only  encourage  others  to  pursue  you, 
or  one  in  which  the  demands  are  grossly  unreasonable, 
take  a  stand  upon  your  rights,  and,  once  in  the  fight,  "see 
to  it  that  your  opponent  gets  the  worst  of  it."  Remember, 
good  testimony  is  the  trump  suit  in  the  game,  and  you 
cannot  secure  for  yourself  too  much  or  too  early.  Don't 
weaken  down  or  give  up  at  any  half-way  station,  but 
"  stay,  in  "  and  bring  every  resource  into  play,  I  have 
seen  many  a  poor  case  won  by  a  determined  front,  and 
favorable  compromises  effected  by  prolonged  resistance. 
Keep  up  your  courage ;  if  your  position  is  a  fair  one  and 
your  rights  in  jeopardy,  the  higher  courts  will  do  justice 
to  a  corporation  ;  and  a  jury's  manifest  injustice  is  often 
the  very  means  of  securing  the  final  victory.    ^     . 
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THE   AMERICAN   STREET-RAILWAY   MUTUAL 
INSURANCE   COMPANY. 


A  BILL  has  been  passed  by  the  New  York  Legislature 
and  signed  by  the  Governor,  incorporating  the  American 
Street-Railway  Mutual  Insurance  Company.  The  follow- 
ing are  the  provisions  of  the  act  of  incorporation  :       ■ 

Section  i.  The  following  persons  named  in  this  section  and  their  succes- 
sors namely,  William  White,  Charles  J.  Harrah,  James  W.  Foshay,  Calvin 
A.  Richards,  William  H.  Hazzard,  D.  F.  Longstreet,  William  Richardson, 
-Alexander  H.  Davis,  Charles  Cleminshaw,  Samuel  Little,  G.  Hilton  Scrib- 
ner,  Thomas  Lowry,  Henry  M.  Watson,  John  B.  Parsons  and  William  J. 
Richardson  are  hereby  constituted  a  body  corporate  by  the  corporate  name 
of  the  American  Street-Railway  Mutual  Insurance  Company,  and  shall 
possess  the  usual  p>owers  and  be  subject  to  the  usual  duties  of  fire  insurance 
corporations  in  the  State  of  New  York,  and  its  principal  place  of  business 
shall  be  at  the  City  of  New  York,  in  the  County  and  State  of  New  York. 

Sf.ction  2.  The  corporation  hereby  created  shall  have  power  to  insure 
against  loss  and  damage  by  fire,  buildings,  shops,  depots,  cars,  machinery, 
fixtures,  furniture,  equipment,  live-stock  and  property  of  all  kinds  and 
description  owned,  leased  or  used  by  surface  street-railway  companies  in 
the  United  States  and  Canada,  and  the  said  corporation  may  issue  its  poli- 
cies to  such  companies,  and  such  companies  are  authorized  to  receive  the 
same,  agreeing  to  pay  all  loss  or  damage  that  may  be  sustained  by  fire  upon 
any  such  property,  by  the  holders  of  such  policies,  not  exceeding  the  sum 
named  in  the  policy.  The  premiums  upon  all  policies  issued  shall  be  paid 
in  cash. 

Section  3.  The  above-named  persons  shall  be  the  first  directors  of  said 
corporation.  Their  respective  terms  of  office  shall  be  determined  by  lot, 
so  that  five  shall  hold  office  for  one  year,  five  for  two  years  and  five  for 
three  years,  respectively,  from  the  first  Tuesday  in  June,  eighteen  hundred 
and  eighty-five.  After  the  expiration  of  such  terms  of  office,  respectively, 
the  succeding  terms  shall  be  for  three  years  from  such  expiration.  Direc- 
tors to  fill  vacancies  occurring  by  the  expiration  of  the  term  of  office  shall 
be  chosen  at  the  general  meeting  of  the  corporation,  which  shall  be  held  on 
the  first  Tuesday  of  June  in  each  year,  and  continued  by  adjournment  or 


otherwise  until  such  vacancies  are  filled.  Directors  to  fill  vacancies  occur- 
ring before  the  expiration  of  the  term  of  office  shall  be  chosen  by  the  board 
of  directors  to  hold  office  for  the  unexpired  portion  of  the  term ;  and 
directors  shall  continue  to  hold  their  respective  offices  after  the  expiration 
of  their  terms  until  their  successors  shall  have  been  duly  chosen  and  quali- 
fied.    Directors  shall  be  officers  of  surface  street-railway  companies. 

Section  4.  The  president,  vice-president,  secretary  and  treasurer,  and 
all  other  officers,  shall  be  chosen  by  the  board  of  directors,  and  shall  hold 
office  during  the  pleasure  of  the  board.  Their  duties  and  compensation 
shall  be  such  as  shall  be  fixed  by  the  board. 

Section  5.  Before  the  treasurer  shall  enter  upon  the  duties  of  his  office*' 
he  shall  execute  and  deliver  to  the  directors  a  bond,  with  sufficient  sureties 
to  be  approved  by  such  directors,  conditioned  for  the  faithful  performance 
of  his  duties  as  such  treasurer. 

Section  6.  This  corporation  may  purchase  or  rent  such  real  estate  as  may 
be  required  for  the  convenient  transaction  of  its  business,  and  may  other- 
wise invest  its  funds  in  such  manner  and  in  such  securities  as  fire  insurance 
companies  are  authorized  to  invest  in,  by  chapter  four  hundred  and  sixty- 
six  of  the  laws  of  eighteen  hundred  fifty-three,  entitled  "  An  act  to  provide 
for  the  incorporation  of  fire  insurance  companies,  and  the  acts  amendatory 
thereof  and  supplementary  thereto."  All  investments  of  the  funds  of  the 
corporation  shall  be  in  the  corporate  Qame,  aod  only  upon  the  approval  of 
the  board  of  directors.  -  #  '         ■.)'.-  ■'.'  H.'] .':'::   ; '; ':]  V   ^  ■: ;  .  !      ' 

Section  7.  Every  surface  street-railway  company  insured  by  this  cor- 
poration shall  be  a  member  thereof.  At  each  general  meeting  of  this  cor- 
poration, a  full  .statement  of  its  affairs  shall  be  submitted,  verified  by  the 
oaths  of  the  president,  and  secretary  and  treasurer. 

Section  8.  The  board  of  directors  of  this  corporation  shall  have  power 
to  make  such  by-laws,  not  inconsistent  with  this  act,  and  the  constitution 
and  laws  of  the  State  of  New  York,  as  may  be  deemed  necessary  for  the 
holding  of  meetings  of  the  corporation,  and  its  board  of  directors ;  the 
government  of  its  officers,  and  the  conduct  of  its  affairs  ;  and  the  same, 
when  necessary,  to  alter  and  amend,  and  adopt  a  corporate  seal,  and  to 
change  and  alter  the  same  at  their  pleasure. 

Section  9.  Policies  may  be  issued  by  this  corporation  when  the  superin- 
tendent of  the  insurance  department  shall  have  ascertained  and  certified 
that  the  capital  hereinafter  required  of  this  corporation  has  been  paid  in, 
and  is  possessed  by  it  in  money  or  in  such  stocks,  and  bonds  and  mortgages 
as  arc  required  by  the  eighth  section  of  said  chapter  four  hundred  and 
sixty-six  of  the  laws  of  eighteen  hundred  and  fifty-three,  and  the  acts 
amendatory  thereof  and  supplementary  thereto. 

Section  10.  When  the  just  claims  for  losses  and  expenses  unpaid  against 
this  company  shall  exceed  the  funds  in  the  hands  of  the  treasurer,  over  and 
above  the  cash  capital  hereinafter  mentioned,  and  the  unearned  premiums 
on  outstanding  policies,  its  directors  may  assess  such  sums  as  may  be 
necessary  to  pay  all  claims  and  keep  such  capital  intact,  upon  the  members 
holding  policies,  in  proportion  to  the  premiums  paid  by  each  ;  such  assess- 
ment nbt  to  exceed  the  amount  of  the  note  hereinafter  mentioned,  and  to 
be  paid  within  thirty  days  after  notice  thereof  shall  have  been  received  by 
any  such  memt)er.  To  secure  the  prompt  payment  of  such  a.ssessments, 
the  directors  shall  receive  from  each  member  a  note  for  not  more  than 
twice  the  amount  of  the  current  annual  premiums  paid  by  such  member. 
Such  note  shall  constitute  all  the  liability  of  the  member,  and  may  be 
enforced  to  the  extent  of  the  amount  with  interest  from  the  date  of  any 
and  every  assessment  made  thereon  and  remaining  unpaid  thirty  days  after 
notice  thereof  shall  have  been  reached  by  any  such  member. 

Section  ii.  The  directors  may,  from  time  to  time,  at  a  general  meeting 
or  special  meeting  provide  in  what  manner  and  to  what  extent  members 
shall  participate  in  the  profits  of  the  company. 

Sectio.v  12.  The  corporation,  as  an  additional  security  to  its  members, 
over  and  above  their  cash  premiums,  and  the  notes  hereinbefore  mentioned, 
shall  unite  as  cash  capital,  which  shall  be  at  least  five  hundred  thousand 
dollars,  and  may  be  increased,  from  time  to  time,  to  an  amount  not  exceed- 
ing two  million  dollars,  to  be  divided  into  shares  of  one  hundred  dollars 
each  to  such  members  of  this  corporation  as  shall  subscribe  and  pay  for 
the  same  ;  and  such  members,  being  surface  street-railway  companies,  are 
hereby  authorized  to  subscribe  and  pay  for  said  shares  to  such  amount  as 
its  directors  may  determine,  which  shall  be  transferable  on  the  books  of 
the  company,  but  to  members  only,  subject  to  such  regulations  as  the 
directors  shall  from  time  to  time  prescribe.  Only  holders  of  cash  capital 
paid  in  shall  be  entitled  to  vote,  and  such  holders  shall  be  entitled  at  all 
meetings  of  said  company  to  one  vote  for  each  share  of  said  stock  held  by 
them,  respectively,  sufli  votes  to  be  given  by  an  officer,  or  proxy  duly 
authorized.  The  directors  may  allow  such  rate  of  interest  on  its  cash 
capital  and  such  participation  in  profits  as  they  may  from  time  to  time 
determine,  in  accordance  with  the  laws  of  the  State  regulating  the  pay- 
ments of  dividends  by  corporations,  and  such  cash  capital  shall  be  liable  as 
the  capital  stock  of  the  corporation  in  payment  of  its  debts ;  provided, 
however,  that  if  said  capital  should  become  impaired  to  the  extent  of 
twenty  per  cent,  of  the  amount  fully  paid,  it  shall  be  the  duty  of  the  sup- 
erintendent of  the  insurance  department  to  issue  a  requisition,  on  the 
stockholders  for  the  payment  of  the  deficiency  ;  and  all  proceedings  there- 
under shall  be  the  same  as  are  now  fixed  and  determined  by  law  for  the 
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payment  of  deficiencies  by  requisition  of  the  said  superintendent  on  joint- 
stock  fire  insurance  companies  of  this  State. 

Section  13.  Within  ten  days  after  notice  of  a  loss  has  been  received,  a 
committee  of  not  less  than  three  directors  shall  determine  the  liability  of 
the  corporation  on  said  loss,  and  if  such  determination  shall  not  be  satis- 
factory, or  in  case  any  difference  of  opinion  shall  arise  as  to  the  rights  of 
parties  under  any  policy,  the  subject  thereof  shall  be  referred  to  three  dis- 
interested men  as  referees,  the  directors  and  the  insured  each  choosing  one 
of  the  three  referees,  and  the  two  so  chosen  selecting  a  third,  and  the 
decision  of  a  majority  of  said  referees  shall  be  final  and  binding  upon  the 
parties,  and  any  amount  determined  to  be  due  by  the  corporation  shall  be 
paid  within  thirty  days  after  such  decision  has  been  certified  by  the  ref- 
erees, or  a  majority  of  them,  to  the  corporation. 

Section  14.  Any  member  of  the  corporation  may  withdraw  therefrom  by 
giving  a  written  notice  of  such  withdrawal  to  either  of  the  officers  at  the 
office  of  the  company,  and  upon  such  member  paying  all  assessments 
theretofore  or  thereafter  made  upon  it  for  losses  and  expenses  which  have 
been  incurred  before  the  receipt  of  such  notice,  any  note  or  notes  given  by 
such  member  to  secure  the  payment  of  assessments  in  the  manner  herein- 
before provided  shall  be  relinquished  and  given  up,  and  membership  shall 
thereupon  cease ;  and  upon  such  cessation  of  membership,  the  member 
shall  be  entitled  to  the  usual  short  rate  return  premium,  and  shall  be 
exempt  from  all  further  liabilities  and  forfeit  all  further  benefits  from  said 
corporation,  except  such  liabilities  and  benefits  as  may  arise  from  continued 
ownership  of  any  of  the  capital  stock  thereof. 

Section  15.  Nothing  in  this  act  contained  shall  be  construed  to  relieve 
or  exempt  said  corporation  from  making  statements  and  reports  to  the  in- 
surance department  ;  or  as  releasing  from  the  payment  of  such  taxes  and 
fees  as  are  now  or  hereafter  may  be  required  from  fire  insurance  companies, 
organized  under  the  general  insurance  laws  of  this  State. 

Section  16.  All  acts  and  parts  of  acts  inconsi-stent  with  this  act  are  here- 
by repealed.  , 

Section  17.  This  act  shall  take  effect  immediately. 


The  Broadway  Surface  Road. 


The  surface  road  upon  Broadway,  New  York  City,  is 
now  completed  and  cars  are  regularly  run  thereon. 
Work  was  commenced  on  May  23d,  and  has  been  pushed 
with  remarkable  speed,  and  with  as  little  interruption  to 
traffic  as  could  have  been  expected.  The  construction  of 
the  road  was  in  charge  of  William  Wharton,  Jr.  &  Co.,  of 
Philadelphia,  contractors,  and  the  work  has  been  per- 
formed in  a  creditable  manner.  The  west  track  was  first 
laid  commencing  between  Thirteenth  and  Fourteenth 
streets,  just  below  Union  square,  and  as  fast  as  the  track 
was  laid  the  street  was  repaved.  Upon  the  completion 
of  the  west  track  the  east  track  was  laid  in  the  opposite 
direction.  ^ 

The  road  runs  from  Union  square  to  Bowling  Green. 
Ultimately  the  track  will  be  completed  as  far  as  the 
Battery,  but  for  the  present,  stages  will  communicate  be- 
tween the  Battery  and  the  southern  terminus  of  the  road 
At  Union  square  the  road  connects  with  the  Broadway 
and  Seventh  Avenue  road,  and  cars  are  now  run  on  the 
line  to  Central  Park.  Temporary  cars  of  the  University 
place  road  are  now  used,  but  new  cars  will  soon  be  put 
upon  the  tracks  and  these  are  promised  to  be  the  hand- 
somest street-cars  in  the  city.  As  soon  as  the  road  com- 
menced operation  the  omnibuses  were  taken  off  Broad- 
way, i  Seventy-five  cars  are  run  on  one  minute-and-a-half 
headway,  and  the  round-trip  is  scheduled  at  one  hour  and 
forty  minutes. 

It  is  charged  that  the  iron  rail  used  in  the  road  is  not 
the  "  grooved  rail  "  promised  under  oath  before  the  com- 
missioners. The  latter,  according  to  diagrams  shown, 
had  a  groove  one-third  of  the  distance  from  the  edge,  to 
receive  the  flange  of  the  wheel.  It  is  intimated  by  the 
management  of  the  road  that  the  improved  rail  will  be 
received  from  Europe  in  course  of  time. 

The  company  pays  the  city  an  annual  rental  of  $40,000 


a  year,  keeps  the  pavement  to  the  width  of  twenty  feet 
in  repair,  keeps  this  space  entirely  free  of  ice  and  snow  in 
the  Winter,  and  pays  the  city  3  per  cent,  of  the  gross 
receipts  for  the  first  three  years,  and  5  per  cent,  thereafter 
The  fare  for  the  whole  line  is  limited  to  five  cents.  The 
travel  upon  the  road  is  great  at  present,  but  until  its 
novelty  is  worn  off,  it  will  be  impossible  to  judge  of  its 
success  or  of  its  effect  upon  the  traffic  of  Broadway. 


Electric  Elevated  Railway  in  Chicago. 


The  Chicago  and  Cook  County  Railway  Company  is 
proposing  an  electric  elevated  railway,  on  State  street, 
from  Adams  to  Sixty-third  streets,  and  along  Forty-third 
street  from  State  street  to  the  Stock  Yards  branch,  about 
one  and  one-half  miles  additional.  |         ■■ , 

As  the  laws  of  the  State  require  the  consent  of  a  major- 
ity of  the  land  owners  abutting  on  the  proposed  line  of 
track,  petitions  have  been  prepared  and  placed  in  the 
office  of  the  secretary,  and  interested  parties  are  asked  to 
sign  these  early,  in  order  that  the  road  may  be  in  readi- 
ness for  business  by  next  Winter,  the  company  pledging 
itself  to  commence  work  at  once  when  these  preliminaries 
have  been  completed.  The  company  also  pledges  itself 
to  pay  landowners  from  Adams  to  Twenty-second  streets — 
about  two  miles— $10  per  foot  for  right  of  way;  from 
there  to  Forty-first  street  and  to  the  Stock  Yards,  $5  per 
foot ;  and  on  State  street  from  there  to  Sixty-third  street, 
$2  per  foot.  Further  pledges  bind  the  company  to  use 
only  electricity  as  a  motive  power,  and  to  warm  their  cars 
during  cold  weather. 


The  New^  Road  in  St.  Louis. 


Some  uneasiness  has  been  caused  in  St.  Louis,  Mo., 
among  the  residants  along  the  route  of  the  proposed 
Northern  Central  street-railway  line,  from  fear  that  the 
franchise  was  simply  secured  to  prevent  other  parties 
getting  hold  of  it.  Mr.  Julius  S.  Walsh,  the  president, 
who  is  largely  interested  in  the  Citizens  and  Union  lines, 
portions  of  both  of  which  will  be  utilized  by  the  new 
road  ;  announces  that  he  intends  to  break  ground  within 
the  next  sixty  days. 

Proposals  for  the  work  have  already  been  sent  in, 
and  the  road  is  expected  to  be  in  operation  by  the  open- 
ing of  the  Fair.  - -•'  •  ;;    ■         '    .  ^ 


Electric  Cars  for  Street-Railways. 


Mr.  a.  Reckrnzaum  has  recently  brought  out  a  new 
and  improved  car  in  England,  It  has  two  motors  of  about 
nine  horse-power,  weighing  420  lbs.,  each  of  which  is 
carried  on  a  small  truck,  one  axle  of  which  is  a  driving- 
axle  so  that  four  wheels  are  actuated  by  the  machinery. 
The  speed  of  the  motor  is  1,000  revolutions  per  minute, 
with  the  car  running  at  7  miles  per  hour,  and  a  reducing 
gear  is  employed  consisting  of  a  worm  on  each  motor- 
shaft  and  a  worm-wheel  on  the  driving-axles,  giving  a 
ratio  of  i  to  12.  The  variation  of  speed  and  power  is  ob- 
tained by  means  of  a  compound  switch,  which  arranges 
the  motor-circuits  so  that  the   machines  shall  work  in 
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series,  parallel  or  singly;  the  power  and  speed  varying 
with  the  resistance  of  the  circuit ;  while  for  greater  range 
of  speed  the  motor-circuits  are  still  further  divided  by 
arranging  the  field  magnet  wires  apart  from  the  arma- 
tures, thus  obviating  cumbersome  gearing.  Mechanical 
and  electrical  brake-power  is  employed.  The  coal  re- 
quired for  charging  the  batteries  is  four  pounds  per  horse- 
power. 

-       '   ,  .  A  Legal  Decision. 


Eminent  Domain  —  Street- Railway. — The  construction 
and  operation  of  a  horse-railway  on  the  public  streets  of  a 
city  by  authority  from  the  government,  is  not  such  new  or 
additional  burden  imposed  upon  the  land  as  will  entitle 
the  owner  of  the  fee  to  compensation  therefor,  or  that  it 
would  amount  to  such  taking  or  damage  as  would  require 
a  condemnation  of  the  right  of  way.  Streets  are  acquired, 
established  and  maintained  for  the  accommodation  and 
convenience  of  the  inhabitants  of  the  city  and  the  general 
public,  and  however  acquired,  whether  by  purchase,  con- 
demnation or  prescription,  it  is  that  they  may  be  used  for 
the  public  convenience,  by  the  ordinary  and  usual  modes 
of  conveyance  operated  upon  such  streets,  chief  among 
which  is  the  street-railway.  With  us,  city  authorities 
have  the  power  to  consent  that  the  streets  of  the  city  may 
be  used  to  a  reasonable  extent  by  street-railway  lines. 
Street-railways  are  included  among  the  usual  modes  of 
conveyance  along  the  streets  of  a  city,  and  although  in 
some  respects  inconvenient,  this  must  be  acquiesced  in 
by  all  parties  in  the  interest  of  the  general  public.  The 
duties  of  the  railroad  company  and  the  public  at  railroad 
crossings  are  reciprocal,  and  the  right  of  each  is  restricted 
by  public  necessity  and  convenience. — [Texas  and  Pacific 
Railroad  Company  vs.  Rosedale  Street-Railway  Company, 
Texas  Supreme  Court.  -  :   ^    ;     :  '  "     ^  V-; 


The  Proposed  Railway  on  Mail  Street. 


The  General  Term  of  the  New  York  Supreme  Court, 
Judges  Davis  and  Brady,  has  granted  the  application  of 
the  Bleecker  Street  and  Fulton  Ferry  Railway  Company 
for  the  appointment  of  commissioners  to  take  testimony 
and  report  to  the  Court  whether  that  company  shall  have 
the  privilege  of  constructing  a  branch  of  its  road  through 
Mail  street,  from  Park  Row  to  Broadway,  in  order  to  con- 
nect with  the  tracks  of  the  Broadway  Surface  Railroad 
Company.  The  Court  has  appointed  as  Commissioners, 
Frederick  R.  Coudert,  Jesse  Seligman  and  Edward  La 
Montague.  .■;■';:■-■■'.•    "''^  '-■  ''■.■^"^.^'■'  -'       -■•■"""';:■.-;; 

A  New  Cross-Town  Road  in  New  York  City. 

The  Fulton  and  Cortlandt  Street  Railroad  Company, 
Otto  S.  Wise,  secretary  and  treasurer,  recently  sent  to  the 
Board  of  Aldermen  a  petition  for  consent  to  construct  a 
street-railway  over  the  following  route  :  Beginning  at  the 
Cortlandt  street  ferry,  in  West  street,  and  running  thence 
through  Cortlandt  street.  Maiden  lane,  Water  street. 
Burling  slip,  and  South  street  to  Fulton  Ferry.  Return- 
ing through  South  to  John  street,  to  Broadway,  to  Dey, 
to  West  street,  to  the  starting  point.  The  petition,  to- 
gether with  a  resolution  fixing  June  24th  as  the  time  when 
the  advocates  and  opponents  will  be  heard,  was  referred 
to  the  Railroad  Committee. 


An  Improved  Rail  for  Street-Railways. 
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A  NOVEL  description  of  track  is  being  laid  in  St.  Louis, 
Mo.  The  steel  rail  has  a  5-inch  upper  surface  of  the 
usual  make,  and  a  wide  base,  giving  a  section  very  similar 
to  ordinary  railway  iron.  The  weight  is  56  lbs.  per  yard, 
and  the  length  30  feet.  The  joints  are  made  with  fish- 
plates and  bolts,  and  the  rails  rest  on  steel  chairs  5  inches 
high,  spiked  to  white  oak  ties,  placed  6  feet  apart. 


The  Only  International  Street-Railway. 


El  Paso,  Texas,  has  the  only  international  street-rail- 
way in  the  world.  From  El  Paso  to  Paso  del  Norte,  Mex- 
ico, the  fare  is  ten  cents,  and  going  to  the  latter  place  the 
conductor  will  take  none  but,  American  money,  but  re- 
turning he  will  accept  Mexicap- coin. 


STREET-RAILWAY  NOTES. 


The  Macon  (Ga.)  Street-Railway  has  been  completed. 
Macon  had  a  street-railway  once  before.  The  line  crawled 
up  the  steepest  streets  in  the  city,  and  never  paid  its 
owners  a  revenue  of  any  importance.  A  passenger  who 
was  injured  in  getting  off  one  of  the  cars  brought  suit  to 
recover  damages,  succeeded,  and  wrecked  the  road. 

The  North  Chicago  City  Railway  Company  have 
promised  to  extend  their  track  from  Graceland  to  the 
high-school,  provided  it  is  rebuilt  on  its  present  site.  It 
is  also  said  that  they  will  extend  their  track  on  Lincoln 
avenue  at  Belmont  avenue  as  soon  as  Lincoln  avenue  is 
macadamized.       ..  ■  ■  ;  V-.^^  ■,  --  •:;    ;  "  .      .:  ^  :  :v  ■ 

The  Orange  Belt  Railroad  from  Longwood  to  Myrtle 
Lake,  Fla.,  is  completed.  Steam-power  will  not  be  used 
as  the  road  is  too  short,  but  horses  or  mules  will  be  em- 
ployed. The  road  is  being  extended  to  Paola,  w^hich  it 
will  soon  reach. 

The  engineer  of  the  Tenth  avenue  cable-railway  in  New 
York  City  says  cars  will  be  running  by  July  4th.  The 
road  extends  down  125th  street  to  Tenth  avenue,  and 
down  Tenth  avenue  to  i86th  street.     .  ,>:  _  Vr      f;.  •    .  - 

Contractor  Gore,  of  Boston,  commenced  laying  the 
rails  for  the  Onset  Bay  street-railway  on  May  25th,  a  cargo 
of  iron  having  arrived  from  New  York. 

Experimental  runs  were  made  with  the  cable-cars  in 
Philadelphia,  on  June  nth,  and  proved  satisfactory. 

There  is  but  one  street-railway  in  Manitoba,  the  Win- 
nipeg Street-Railway,  of  Winnipeg. 

ToKio,  Japan,  is  now  furnished  with  a  -etreet-railw^ay 
which  is  meeting  with  great  favor. 

A  NEW  street-railway  is  to  be  built  in  St.  Louis  to  be 
known  as  the  Northern  Central.     *  ;^    , 

The  rails  for  the  street-car  line  at  Pierre,  Dakota,  have 
arrived  and  will  soon  be  laid.  ,  ;  ". 

Three  new  street-railways  have  recently  been  com- 
pleted in  Los  Angeles,  Cal. 

Workmen  are  tearing  up  Atlantic  avenue,  Brooklyn, 
for  the  new  cable-road. 

The  construction  of  the  street-railway  in  Rome,  Ga.,  is 
in  progress. 

A  NEW  street-railway  has  been  built  in  Canton,  O. 
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Rote's  Automatic  Brake. 


CkARLES  V.  Rote,  of  Lancaster,  Pa.,  is  the  inventor  of 
an  improved  automatic  brake  for  railway-cars,  which  is 
herewith  illustrated  and  described.  This  brake  comprises 
two  mechanisms,  entirely  automatic  in  their  action.  The 
first  is  the  brake-setting  or  actuating  mechanism  proper, 
for  applying  the  brakes;   and  the  second  aut<^matically 


Fig.  I. 

'  rote's   AUTOMATIC    HRAKK. 

locks  and  releases  the  brake-actuating  mechanism,  rend- 
ering it  operative  or  inoperative  as  occasion  requires. 
The  first  is  in  connection  with  the  draw-bar  and  the  frame 
or  bottom  timbers  of  the  car,  and  the  second  is  in  part  in 
combination  with  the  bottom  timbers  and  in  part  with  an 
axle  and  its  truck,  the  adjustment  of  these  parts  being 
such  that  the  turning  of  the  truck  in  turning  curves  does 
not  in  the  least  impair  or  affect  their  proper  action. 

In  the  accompanying  cuts.  Fig.  i  is  a  top  plan  view  of 
the  brake  showing  the  connecting  mechanism ;  Fig.  2,  a 
front  view  ;  Fig.  3,  a  side  view,  and  Fig.  4.  a  front  view 
of  a  car  with  the  brake  attached. 

The  brake-setting  or  actuating  mechanism  is  exceed- 
ingly simple,  comprising  only  three  parts.  These  are  an 
adjustable  block  or  dog  A,  pivoted  on  the  lower  face  of 
the  draw-bar,  a  brake-lever  B,  having  its  inner  short  arm 
projected  within  the  path  of  the  block  or  dog  when  the 
latter  is  held  in  operative  position,  and  a  cam-lever  C,  for 
adjusting  or  holding  the  dog  in  operative  position  to  act 
on  the  brake-lever,  or  permitting  it  to  move  to  one  side 
and  pass  by  the  brake-lever  without  actuating  it. 

The  mechanism  whereby  the  brake-actuating  mechanism 
is  automatically  locked  in  operative  position,  or  released 
and  rendered  inoperative,  as  occasion  may  require,  is 
ingenious  and  very  simple.  It  consists  of  a  gravity-stop 
or  pin  D,  for  locking  the  cam-lever  in  operative  position, 
and  means  for  automatically  raising  and  withdrawing  the 
gravity-stop,  thus  releasing  the  cam-lever  and  rendering 
the  brake-actuating  mechanism  inoperative.  This  is 
effected  by  the  employment  of  knuckle-jointed,  self-lock- 
ing and  self-releasing  levers  E  E  E  E,  on  the  axle,  rotat- 


ing with  it,  and  controlled  by  the  speed  of  movement  of  V 
the  car. 

When  the  car  is  moving  slowly  in  either  direction,  as 
each  of  these  jointed  self-locking  and   releasing   levers    . 
reaches  the  top  of   the  axle,   in  rotating  around  it,  its 
weighted  arm  falls  to  the  axle  by  its  own  weight,  throw-  . 
ing  a  small  block  or  dog  under  its  lever-arm,  and  locking 
the  latter  rigidly  at  a  fixed  distance  from  the  axle.     The  . 
lever-arm  being  thus  automatically  locked  at  a  fixed  dis- 
tance from  the  axle,  as  it  continues  its  rotation  it  actuates 
a  semi-annularly  armed  lever  F  F,  raising  and  withdraw-  . 
ing  the  gravity-stop  or  pin  before  mentioned  and  releasing    : 
the  cam-lever,  rendering  the  brake-actuating  mechanism  ' 
inoperative.      Then   again,   as    each   jointed-lever   when 
rotating  slowly  reaches  the  bottom  of  the  axle,  its  weight-    . 
ed  arm  again  falls,  this  time  away  from  the  axle,  with- 
drawing the  small  block  or  dog  from  under  the  lever-arm, 
throwing  the  latter  to  the  axle,  and  entirely  out  of  con- 
tact with  the  semi-annularly  armed  lever.    This  self-lock-    ■ 
ing  action  of  these  jointed-levers  at  the  top  of  the  axle, 
and  their  self- releasing  action  at  the  bottom  being  both  . 
simply  gravital,  with  nothing  whatever  to  prevent  action 
in  either  case  when  the  car  is  moving  very  slowly,  are  both   . 
consequently  entirely  automatic  and  absolutely  certain. 


rote's  AUTOMATIC  BRAKE.   . 

There  being  four  of  these  jointed  rotating  levers  on  the 
axle,  they  divide  the  circumference  described  into  quad- 
rants.    Consequently,  whenever  the  car  is  moving  very 
slowly  in  either  direction,  or  when  it  has  come  to  perfect  r 
rest  and  is  standing  still,  there  is  always  in  either  case  at 
least   one — generally   there  are   two — of    these    jointed-  . 
levers  locked    in    position,   actuating    a  semi-annularly 
armed  lever,  and  keeping  the  gravity-stop  or  pin  raised  V 
and  withdrawn.     Thus  the  brake  is  automatically  rendered  . 
inoperative  when  the  car  is  at  rest  or  moving  so  slowly  as 
to  be  easily  and  entirely  under  the  control  of  the  locomo-  ■ 
tive. 

When,  however,  the  car  is  at  speed,  these  jointed  rotat- 
ing levers  are  thrown  out  of  action  by  centrifugal  force, 
and  do  not  act   upon   the   semi-annularly  armed   lever, 
whereupon  the  gravity-stop  falls  of  its  own  weight,  lock- 
ing the  brake-setting  mechanism   in  operative   position  , 
when  the  car  is  being  drawn,  but  on  the  contrary  locking 
it  in  inoperative  position  when  the  car  is  being  backed  or  ' 
moved  by  a  pushing  engine.     This  latter  is  one  of  the 
most  ingenious  features  of  the  invention.     This  automatic  ■ 
mechanism  in  connection  with  the  axle  is  so  arranged  as 
to  act  to  release  the  brake-setting  mechanism  when  the 
speed  of  the  car  or  train  is  reduced  to  within  a  few  feet  of 
a  full  stop,  at  which  speed  the  train  is  under  the  perfect 
control  of  the  engineer  without  the  aid  of  the  brakes. 
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Thus  it  will  be  seen  that  after  a  car  has  been  moving  at 
speed,  and  is  being  "  slowed  up  "  by  the  application  of  the 
brakes,  as  soon  as  the  movement  is  reduced  to  almost  a 
full  stop,  the  gravity-stop  will  be  withdrawn,  no  matter 
how  great  the  pressure  exerted  on  the  draw-bar  in  slow- 
ing up,  thereby  automatically  and  while  the  car  is  yet 
moving,  releasing  or  relieving  the  brake-setting  mechan- 
ism and  adapting  the  movement  of  the  car  or  train  to  be 
instantly  reversed  without  the  necessity  of  first  "  taking 
up  slack  "or  drawing  out  the  draw-bars  to  relieve  the 
brakes. 


rote's  AUTOMATIC  BRAKE.  '    >)/'■ 

This  action,  viz  :  automatically  relieving  itself  as  soon 
as  the  regulated  speed  is  reached  in  slowing  up,  while  the 
car  or  train  is  yet  in  motion,  and  offering  no  obstacle  or 
impediment  to  the  backing  of  the  car  or  train  immediately, 
without  first  "  taking  up  the  slack,"  is  peculiar  to  this 
brake,  making  it  entirely  and  absolutely  automatic.  - . 

In  slowing  up,  when  the  brakes  are  applied,  they  may 
be  released  at  any  time  at  the  will  of  the  engineer,  and 
the  speed  restored  by  simply  pulling  out  again. 

The  especial  advantages  claimed  for  the  brake,  may  be 
stated  as  follows  :  It  is  entirely  automatic  and  entirely 
under  the  control  of  the  engineer  ;  it  adjusts  itself  auto- 


Fig.  4. 
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matically  to  suit  either  direction  in  which  the  car  is 
pulled  ;  it  opferates  at  all  rates  of  speed  above  two  miles  an 
hour ;  it  is  complete  in  itself  on  each  car,  and  indepen- 
dent in  its  action  of  the  brakes  on  any  other  car;  it 
relieves  itself  automatically  when  the  train  stops,  avoid- 
ing "  flatting  "  of  wheels  and  allowing  the  train  to  be  im- 


mediately backed  ;  it  does  not  interfere  with  the  handling 
of  trains  or  cars  in  the  yards ;  it  is  easily  rendered  in- 
operative ;  it  operates  equally  well  on  a  long  train  as  on  a 
short  one  ;  trainmen  need  not  be  educated  to  its  use,  as 
it  operates  perfectly  in  trains  where  its  presence  is  not 
known,  and  it  can  be  applied  to  old  or  new  cars  without 
removing  the  trucks.  ■  >:  V-''-  -  '-OV/v:-.  :"=•-.■  ::^;;.?' 
The  brake  is  now  controlled  by  the  Rote  Automatic 
Brake  Co  ,  of  Mansfield,  O.,  and  is  meeting  with  success. 
Recently  the  New  York,  New  Haven  and  Hartford  Rail- 
road Company  adopted  the  brake  and  contracted  for  its 
use  upon  the  entire  freight  equipment  of  its  main  and 
leased  lines.  The  first  cost  of  this  brake  is  very  much  less 
than  that  of  a  vacuum  or  air-brake,  and  the  expense  of 
maintenance  a  mere  fraction  of  what  any  form  of  air-brake 
costs.  The  Rote  Company  are  willing  and  glad  to  equip 
trains  in  competition  with  any  and  every  form  and  kind 
of  brake,  the  railway  making  the  competitive  test  to 
adopt  the  brake  which  it  decides  the  best.  As  by  the  use 
of  the  Rote  brake,  buffers  on  both  ends  of  cars  can  be  dis- 
pensed with,  and  as  brakes  on  one  end  of  each  car  are 
sufficient,  of  course  the  usual  brake-rigging  used  on  the 
trucks  at  the  other  end  on  the  Pennsylvania,  Baltimore 
and  Ohio,  and  other  roads  having  high  grades,  is  unneces- 
sary, and  it  is  probable  that  the  saving  thus  effected  will 
more  than  offset  the  cost  of  putting  on  the  Rote  brake, 
so  that  the  actual  expense  to  all  such  roads  caused  by 
adopting  the  Rote  brake  will  be  absolutely  nothing. 


Barton  &  Davis'  Improvement  in  Steam-Engines. 


Alkxander  M.  Barton,  of  Strickling,  Texas,  and 
Philip  Z.  Davis,  of  Bertram,  Texas,  are  the  inventors 
of  an  improved  movement  for  steam-engines  or  any 
machines  operated  by  rotary  motion,  which  is  herewith 
illustrated  and  described.  The  object  of  the  invention  is 
to  furnish  a  device  by  which  to  connect  the  piston-rod  of 
the  steam-cylinder  with  the  djsk  or  crank  that  is  attached 
to  the  fly-wheel  shaft  by  means  of  a  lever,  or  a  disk 


BARTON   &    DA  vis'    IMPROVEMENT   IN   STEAM-ENGINES. 

acting  as  such,  in  a  manner  that  enables  the  piston-rod 
to  operate  upon  its  connecting-bar  in  a  longitudinal  di- 
rection, instead  of  the  oblique  one,  which  is  necessitated 
by  its  being  connected  directly  with  the  rotating  disk  or 
crank,  and  thereby  to  avoid  angular  vibration  of  the  con- 
necting-rod and  reduce  the  friction  of  sliding  surfaces,  and 
also  to  gain  an  increased  leverage  on  the  crank  upon  the 
fly-wheel    shaft  while  traveling   under    initial    pressure 
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of  steam.  This  increased  leverage  is  gained  through  the 
combination  of  the  arc-movement  of  the  intermediate 
disk  or  lever  with  the  crank-movement  of  the  crank  on 
the  fiy-wheel  shaft. 

In  the  accompanying  cuts.  Fig.  i  represents  the  device 
as  attached  to  an  ordinary  steam-engine ;  Figs.  2  and  3, 
are  explanatory  diagrams  showing  the  relative  capacities 
of  the  improved  movement  as  contrasted  with  ordinary 
movements,  and  Fig.  4  shows  the  device  as  applied  to  a 
locomotive. 

The  connecting-bar  P,  (Fig.  i)  Is  at  a,  connected  with 
the  disk  A,  which  takes  the  place  of  a  lever,  having  its 
fulcrum  at  c,  and  forming  two  lever  arms,  the  longer  a  c, 
and  the  shorter  b  c.  As  the  points  a  and  b,  of  the  disk  A, 
move  in  a  longitudinal  forward  and  backward  direction, 
only  the  piston-rod  is  enabled  to  move  uniformly,  and  as 
the  lever-arm  a  c,  is  of  double  the  length  of  the  lever-arm 
b  I,  or  of  any  greater  length  generally,  it  operates  from  the 


the  dead  centers  in  the  crank-circles  to  points  above  and 
below  this  plane  passing  through  the  center  of  motion  of 
the  disk  or  crank  B,  and  thereby  exerts  the  power  through 
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point  b,  with  force  increased  by  the  proportion  of  the 
lever-arm.  The  connecting-bar  P,  connects  the  disk  A, 
with  the  disk  or  crank  B,  which  is  to  be  of  such  a  diameter 
as  corresponds  with  the  distance  of  the  longitudinal  for- 
ward and  backward  movement  of  the  point  b,  in  the  disk 
A.  The  combination  of  the  arc-movement  of  the  lever 
or  disk  A,  is  established  substantially  as  follows:  The 
highest  point  of  the  arc-movement  of  the  lever  A,  being  in 
the  same  plane  with  the  centers  of  motion  of  the  disk  Of 
crank  B,  when  perpendicular  to  a  plane  passing  through 
the  center  of  motion  of  the  cylinder  and  passing  below 
this  plane  when  at  the  ends  of  the  arc,  thereby  changes 


a  greater  distance  of  crank-travel  while  under  initial  pres- 
sure of  steam  than  can  be  used  with  the  direct  connected 
engines  when  points  of  cut-off  are  the  same  in  both  ma- 
chines. ..  . 
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The  accompanying  tables, 
respectively  referred  to  Figs. 
2  and  3,  show  the  advan- 
tages gained  in  the  use  of 
the  improved  device : 

TABLES  I  (See  Fig.  2). 

FRICTION    OF    CROSS-HEAD 
AND  GUIDES.  , 

Pressure  on  piston  =  i. 

Mean  movement  of  friction  motion. 

No.  1  =  0.000654. 

Mean  movement  of  friction  motion, 

No.  2  =  0.004162. 

Ratio  of  cross-head  friction  motion. 

No.  I  to  motion  No.  2  —  0.1573. 

Friction  cross-head,  No.  1,  16  per 

cent,  of  No.  2. 
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CRANK-ANGLES  AND  MEAN  CRANK-ARMS  FOR  GIVEN 
PISTON  POSITIONS 
No.  =  piston,  rocker,  arm  and  crank  position  for  motion  No.  i.     ;  ■; 
Xo.  =  piston  and  crank  positions  for  motion  No.  2..  .  ■  ^ 

A  =  angle  described  by  crank  for  given  position  of  piston.     •  .■;>;' 

C  =  mean  crank-arm  (crank  taken  as  i)  for  given  angles.         ;  .^'  ■■    '  '\. "'' 
P  —  product  of  mean  crank-arm  and  angle  described.  .; 


MOTION 

NO.  I. 

;■  ".■: 

OUTBOAKU  STKOKE. 

INBUAKU 

STKUKB.  ■■■ 

Na 

■.-.,  A.y-r^:-:- 

-••,:p.  ._.... 

No. 

..•■««■■■      - 

-:.  •■•  c  ■ 

p 

I 

0            0 

0 

5 

<> 

0 

0 

^'^ 

5i°3o'         0.434 

22.35     ..  - 

4% 

38° 

0.325 

12.55 

2 

.3 

74°  30'         0.605 
io6°3o'         0.801 

45-07 
85.90 

MOTION 

4 

3 

NO  2. 

S6°30' 
84030' 

9-473 
0.672 

26.27 
56.78 

Hd. 

A              C 

P 

No. 

A 

C 

^      1 

M.  '■  , 

0                0 

0 

5 

0 

0 

°          1 

2 
3 

38^30'         0.329 
56°oo'        0.469 
85''3o'        0.678 

12.66 
26.26 
63.96 

4J< 

.■.:  4 
3 

46°oo' 
6s°3o' 
94°3o' 

0.39 
0.54 
0.734 

17-94       1 

35-37         : 
69.36          i 

Ratio  of  effect  motion,  No.  1  to  motion  No.  2. 
Piston  position,  iJ4 — 4%  2 — 4  3 — 3 

Ratio  of  effect,  1. 14  1.165  1.07 

Mean  piston  displacement,  90°  moti»n  of  c'rank. 
Motion  No.  i,      452 

•;-■  "  No.    2,         .500  -•  ,.,■-'" 


estimated  at  1.4  per  cent.,  and  the  additional  friction  at  main  bearing 
estimated  at  .85  per  cent.,  total  =  2.25  per  cent.,  must  be  subtracted. 
.    The  estimated  gain  of  power  in  No.  i  =.»  per  cent,  nett  over  that  de- 
veloped in  motion  No.  2.    (Simple  Engine).        .;.  .  .^.  .,>.        ,., 

It  is  apparent  that  the  operation  of  the  device  is  not 
confined  to  any  one  class  of  engines,  as  any  rotary  motion 
may  be  benefited  by  applying  the  lever  in  a  similar 
manner.  In  Fig.  4,  the  device  is  shown  applied  to  a 
locomotive,  the  locomotive  being  drawn  in  sectional 
outline.  Its  operation  in  this  instance  is  readily  under- 
stood from  the  above  explanation.    V  .  ;.  ■■      ' ' 

It  is  claimed  by  the  inventors  that  in  the  application  of 
the  device  to  a  locomotive,  the  following  advantages  are 
derived  : 

I  St.  That  the  cylinders  are  taken  from  the  position 
they  occupy  on  a  direct-connected  locomotive  and  placed 
under  the  immediate  control  of  the  engineer.         . ;  l 

2d.  That  by  the  application  of  the  intermediate  disk  or 
the  lever  A,  to  locomotives  a  gain  is  made  as  shown  by  the 
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The  power  derived  from  the  leverage  of  the  cranks  is  the  same  in  both 
motions     . ;    .   ;       ■,■-.:......'■.  ,  .    ...  ,    ■..■.. 

4/^  per  cent,  power  is  saved  by  using  motion  No.   i  which  is  lost  in 

motion  No.  2,  owing  to  the  friction  produced  by/^  against  the  guide-bars. 

From  this  4^4  per  cent.,  the  loss  by  frictiop  on  rocker-pins  and  pivot 


diagram  in  Fig.  2  from  7  to  i6>^  per  cent,  in  crank-lever- 
age  on  each  crank  while  traveling  under  initial  pressure 
of  steam. 

3d.  That  by  use  of  the  lever  is  also  gained  a  correct 
distribution  of  the  power  of  cylinder  upon  the  driving- 
wheels,  distributing  it  equally  to  both  wheels,  thereby 
avoiding  the  necessity  of  communicating  the  power  to 
one  wheel-end,  transmiting  from  that  to  the  other  as  with 
the  direct  connected  locomotion. 

4th.  That  by  use  of  the  lever  and  its  direct  connection 
with  both  wheels,  each  independent  of  the  other,  the 
connecting-bars  are  made  to  operate  nearly  at  right 
angles  to  each  other,  thereby  avoiding  the  tendency  to 
slip  upon  the  rail,  from  the  fact  that  the  two  crank-pins 
upon  the  same  side  never  pass  between  the  axle  and  track 
at  the  same  time. 

5th.  That  by  making  a  direct  connection  with  both 
driving-wheels  from  the  lever  A,  as  shown,  the  power  is 
applied  to  the  front-wheel  from  a  position  f)erpendicular 
to  the  track,  thereby  giving  a  better  distribution  of  power 
around  the  crank-circle  and  propelling  the  wheel  in  the 
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same  direction,  at  all  times  avoiding  the  reactions  as  in 
case  of  horizontal  connection. 

The  invention  is  now  controlled  jointly  by  the  inventors 
and  D.  W.  Barton,  of  Dodge  City,  Kans. 


Hadley's  Extension  Car-Step. 


I  George  C.  Hadley,  of  Mumford,  N.  Y.,  is  the  inventor 
of  an  improved  extension-step  for  railway-cars,  that  is 
herewith  illustrated  and  described.  This  invention  is  ap- 
plicable to  all  railway-cars,  but  is  especially  adapted  for 
sleeping  and  drawing-room  cars,  its  object  being  to  pro- 
vide an  adjustable  or  extension-step  to  be  conveniently 
dropped  in  position  below  and  in  front  of  the  fixed  lower 
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Fig.  I.  1  Fig.  2. 

hadley's  extension  car-step. 

step  of  the  car,  as  commonly  constructed,  to  assist  per- 
sons to  enter  the  car  from  a  depot-floor  level  with  the 
track,  thus  dispensing  with  the  stepping-stool  commonly 
used. 

In  the  accompanying  cuts,  Fig.  i  is  an  end  elevation  of 
a  portion  of  an  ordinary  sleeping-car,  showing  the  flight 
of  step>s  at  one  side  thereof  with  the  improved  extension- 
step  attached  in  place,  parts  not  essential  to  the  figure 
being  omitted  ;  Fig.  2,  a  similar  view  of  the  flight  of  steps 
of  the  car  drawn  to  a  scale  twice  the  size,  and  showing 
the  steps  and  a  portion  of  the  platform  transversely  sec- 
tioned, as  upon  the  dotted  line  .r,  in  Fig.  3,  the  extension- 
step  and  parts  sustaining  it  being  shown  in  position  for 
use  in  full  lines  and  folded,  as  when  not  in  use,  in  dotted 
lines ;  Fig.  3,  a  side  elevation  of  the  flight  of  steps  viewed 
as  indicated  by  the  arrow  in  Fig.  2,  drawn  to  show  further 
the  forms  of  the  parts  that  hold  and  sustain  the  extension- 
step  in  place,  and  Fig.  4,  a  plan  of  the  same  flight.of  steps 
viewed  as  indicated  by  the  arrow  j  in  Fig.  3,  drawn  to  show 
further  the  extension-step  and  its  supporting  mechanism. 

A  is  the  body  of  a  sleeping-car  or  other  passenger-car  ; 
B,  the  truck  ;  C,  the  bumper-timber ;  D,  the  platform, 
and  F,  the  flight  of  steps  leading  thereto.  The  step- 
boards  d,  d'  and  d^,  and  the  risers  /,  forming  the  flight, 
are  supported  upon  parallel  angle-irons  b,  extending  down- 
ward from  the  platform,  there  being  vertical  stays  a,  ex- 
tending, respectively,  from  the  end  of  the  bumper-timber 
and  the  body  of  the  car  downward  to  connect  with  the 
lower  step  d^,  of  the  flight.  The  steps  and  risers  are 
secured  to  the  angle-irons  b,  by  simple  bolts  or  screws,  all 
of  which  parts  are  of  common  construction. 

G  is  the  new  extension-step  added  at  the  bottom  of  the 
flight  of  steps  F,  leading  to  the  platform  of  the  car,  which 
serves  substantially  to  divide  the  distance  between  the 


floor  H,  of  the  depot  and  the  lower  fixed  step  d^.  This 
step  may  be  made  of  wood,  like  the  other  steps  of  the 
flight ;  but  preferably  of  metal,  and  it  is  supported  in 
place  for  use  by  the  following  means  :  /  are  two  similar 
lever-rods  held  movably  at  one  end  in  eyelets  c,  secured, 
respectively,  to  the  under  surfaces  of  the  bumper-timber 
and  the  body  of  the  car,  so  that  their  free  ends  may  be 
swung  upward  and  downward  in  vertical  planes,  g  g  are 
two  similar  curved  slotted  hangers  pendent  from  the 
bumper-timber  and  body  of  the  car,  respectively,  in  posi- 
tion to  receive  the  outer  ends  of  the  lever-rods  /,  and 
form  confining-guides,  within  the  slots  t,  of  which  the 
lever-rods  make  their  vertical  movements.  The  lever- 
rods  /,  terminate  in  knobs  or  short  handles  /,  oatside  of 
the  guides  g,  which  may  be  seized  by  the  attendant  in 
raising  the  step  G.  //  h  are  a  pair  of  suspension-rods 
alike  in  all  respects,  attached  with  movable  joints  r,  to  the 
lever-rodsy,  respectively,  at  points  near  to  and  within  the 
guide-pieces^.  At  their  lower  ends  these  rods  are  each 
provided  with  eyes  or  orifices  e  c,  in  which  rest  trunnions 
V,  extending  laterally  in  opposite  directions  from  the  ends 
of  the  extension-step  G,  by  which  means  the  rear  part  of 
the  step  is  supported. 

k  k  are  another  pair  of  rods  or  suspension-braces  secured 
movably  at  their  lower  ends  in  eyelets  n  ft,  of  the  exten- 
sion-step, which  braces  extend  obliquely  upward  and 
connect  with  the  suspension-rods  //  //,  by  means  of  freely- 
sliding  eyelets  or  loops  0  0,  by  means  of  which  braces  the 
forward  part  of  the  step  is  supported.  The  suspension- 
rods  //  //,  are  attached  to  the  lever-rods yy",  between  burrs 
s  s,  rigid  with  the  latter,  sufficient  play  being  allowed  be- 
tween the  rods  //  /t,  and//,  to  permit  of  the  movements 
of  the  parts  necessary  in  changing  the  position  of  the  step 
G,  described  further  on.  Burrs  u  u,  rigid  with  the  rods 
//  //,  below  the  eyelets  o  0,  of  the  braces  /■  /•,  form  stops  for 
the  latter  in  their  downward  movements,  and  allow  the 
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braces  to  slide  downward  along  the  rods  /t  h,  only  suflli- 
ciently  to  hold  the  step  G,  in  a  horizontal  position.  The 
suspension-rods  //  //,  and  braces  k  k,  are  made  of  such 
lengths  and  forms  as  to  hold  the  step  G,  when  adjusted 
for  use,  in  such  position  that  the  vertical  distance  between 
it  and  the  step  d'^,  is  the  same  as  that  between  the  latter 
step  and  the  step  d',  or  between  the  steps  d'  and  d ;  also, 
to  hold  the  step  G,  forward  of  the  step  d^,  at  about  the 
same  distance  at  which  either  of  the  rigid  steps  of  the 
flight  is  forward  of  the  one  next  above  it.  On  these  ac- 
counts the  step  G,  becomes  substantially  a  regular  step  of 
the  flight  F,  and  when  thus  held  greatly  assists  passengers 
to  mount  the  fixed  steps  of  the  car.      .    •. 
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When  not  in  use,  the  step  G,  is  raised  to  the  position 
shown  in  the  clotted  lines  in  Fig.  2,  in  which  it  lies  flat  upon 
the  lower  fixed  step//'^,  and,  being  quite  thin,  does  not 
interfere  with  the  use  of  the  latter  step  by  persons  going 
up  and  down  the  flight.  In  the  act  of  raising  the  steps  to 
its  position  of  non-use,  shown  in  dotted  lines,  the  balls  or 
handles  /  /,  of  the  lever-rods  are  grasped  by  the  attendant 
and  carried  upward,  the  step  swinging  back  from  gravity 
to  the  f)osition  indicated.  Small  f)oints  /  /,  of  the  rods 
//  h,  extending  downward  below  the  under  surface  of  the 
step  G,  pass  down  in  the  opening  a',  back  of  the  step  d^, 
when  the  step  G,  is  withdrawn  from  use ;  which  points 
serve  to  prevent  the  latter  step  becoming  displaced  by  the 
jar  of  the  car  when  in  motion,  or  from  other  causes. 
When  the  step  G,  is  raised  to  the  position  upon  the  step 
d^,  as  stated,  the  loops  o  0,  of  the  brace's  k  k,  slide  upward 
along  the  rods  h  h,  and  the  movableness  of  the  joints  or 
rod-connections  r,  o,  e  and  n,  permits  the  easy  movement 
of  the  step  from  either  position  to  the  other. 

The  parts  of  the  suspending  mechanism  for  the  step  G, 
are  located  on  one  side  under  the  bumper-timber,  and  on 
the  other  side  under  the  body  of  the  car,  and  consequently 
are  out  of  the  way  of  persons  passing  up  or  down  the 
flight  in  either  position  of  the  step.      .         .        j      \  •^.  ^v 

When  the  adjustable  step  is  brought  into  position  for 
use,  it  is  simply  raised  by  the  attendant  from  the  step  d-, 
sufficiently  to  bring  the  points  /,  out  of  space  a',  back  of 
the  step  d'^,  and  brought  forward  off  the  step  d-,  and  let 
down  to  the  place  shown  in  full  lines.  This  adjustable 
step  is  not  needed  when  the  car  stands  at  the  side  of  an 
elevated  platform  ;  but  generally  passengers  are  required 
to  enter  the  cars  from  depot-floors  on  a  level  with  the 
track.  In  such  cases  the  auxiliary  step  is  very  useful  and 
convenient,  as  the  distance  from  such  floors  to  the  lower 
step  of  the  fixed  flight  is  too  great  to  be  overcome  by  a 
single  reach  of  the  foot. 


Currie's  Car-Brake. 


CrfARLES  E.  CURRIE,  of  Butte,  Montana,  is  the  in- 
ventor of  an  improved  hand-brake  for  railway-cars,  the 
construction  and  operation  of  which  is  shown  in  the 
accompanying  cuts.      Fig.   i   is   a  side  elevation   of  the 
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device ;   Fig.  2  a  longitudinal  vertical  section ;   Fig.  3  a 
plan  view  of  the  same,  and  Fig.  4  a  detail  view  of  the  disk 
inverted.       :.-.  ■:...•■■.,  ^  ■  ■,.■:::•■  7 '.'::•    -^  ."::•-.  -^-.-v 
A  represents  a  portion  of  the  platform  of  a  car ;    B 


represents  the  hand-wheel,  and  C,  the  hand-shaft  on 
which  it  is  fixed.  The  chain-shaft  is  journaled  vertically 
in  the  platform,  and  extends  below  it  to  receive  and  wind 
up  the  brake-chain  D.  E  is  a  disk  fixed  upon  the  shaft 
C,  and  provided  with  a  downward-projecting  rim  F,  with- 
in which  is  a  circle  of  ratchet-teeth  G.     H   is  a  detent 
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fitted  to  slide  vertically  to  engage  the  teeth  G,  to  hold 
the  disk  against  the  turning  strain  of  the  brake-chain. 
This  detent  is  provided  with  a  stud  I,  around  which  is  a 
spring  which  continually  lifts  upon  the  detent  to  throw  it 
into  engagement  with  the  teeth.  The  detent  is  also  pro- 
vided with  another  stud  J,  projecting  up  through  the  base 
K,  and  provided  with  a  j>edal  L,  ujjon  which  the  foot  of 
the  operator  may  press  to  disengage  the  detent  from  the 
teeth  G,  of  the  disk.  The  base  K,  is  to  be  secured  to  the 
platform  of  the  car,  and  it  serves  to  support  the  detent 
and  spring,  and  is  itself  kept  in  a  fixed  relation  to  the 
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disk  and  teeth  by  bearing  upon  the  shaft  C.  The  rim  of 
the  disk  projecting  down  around  the  teeth  and  the  teeth 
facing  downward,  prevents  any  possibility  of  dust  accu- 
mulating in  the  teeth.  The  pedal  also  flares  out  over  and 
to  all  sides  of  the  hole  through  which  stud  J,  rises,  thereby 
preventing  dust  from  entering  the  device  at  this  point, 
thus  insuring  its  constant  readiness  for  use,  so  that  a 
brake  thus  provided  may  always  be  depended  upon. 

The  brake  is  claimed  to  be  simple  in  construction, 
strong  and  durable,  accurate  in  its  operation,  and  readily 
applied  to  any  railway-car,  while  its  locking  device  is 
entirely  protected  from  dust  and  dirt. 


Rothrock's  Feed-Water  Heater  for  Locomotives. 


Oscar  Rothrock,  of  Beech  Creek,  Pa.,  is  the  inventor 

of  a  feed-water  heater  for  locomptives,  which  is  herewith 
described.  It  is  claimed  by  the  inventor  that  this  device 
gives  a  feed-water  heater  that  can  be  used  to  advantage 
on  locomotives  and  other  engines,  and  will  supply  water 
of  any  desired  temperature  up  to  212  degrees,  utilizing 
the  waste  heat  from  the  combustion-chamber  and  spare 
exhaust. 

The  heater  is  a  tank  made  of  steel  or  iron  plates  secured 
to  the  outside  of  the  boiler,  and  supplied  with  safety-valve, 
steam-gauge,  water-glass,  etc.,  and  has  a  connection  di- 
rectly or  indirectly  at  the  fire  j  the  exhaust-pipe  passing 
through  it,  and  the  valves  being  arranged  to  throw  the 
exhaust  in  and  out  of  the  heater  at  will.     .        .         ,  ...    * 
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The  intention  is  to  fill  this  heater  from  a  cold  water 
supply  using  the  ordinary  pump  or  injector,  the  engines 
exhausting  into  the  stack  and  the  fire  acting  on  the  water 
in  the  boiler  meanwhile.  The  tank,  which  contains  five 
to  twenty  barrels  of  water  as  the  special  circumstances  re- 
quire, having  been  filled,  the  engineman  opens  the  inner 
fire-door  or  doors,  throwing  the  fire  or  hot  gases  against 
the  heater,  and  turns  a  valve  in  the  exhaust-pipe  or 
smoke-box  throwing  the  exhaust  through  the  heater, 
and  the  pipes  carrying  the  latter  being  large  and  free  from' 
many  turns,  there  will  be  littte  or  no  back  pressure.  By 
this  means  the  heat  of  the  furnace  now  constantly  going 
to  waste,  in  locomotives  especially  when  standing  at 
stations  or  temporally  inactive,  as  well  as  the  spare  ex- 
haust, is  utilized  in  heating  an  additional  supply  of  water, 
enabling  one  to  carry  a  slow,  heavy  fire  instead  of  a  forced 
fire,  and  effecting  a  heavy  saving  in  fuel  with  the  many 
advantages  incident  to  the  use  of  boiling  feed-water. 

This  heater  consists  of  a  tank,  reservoir,  or  dome  and 
jacket,  secured  to  the  outside  of  the  boiler,  forming  either 
a  separate  and  independent  structure  with  walls  of  solid 
sheet  metal  on  all  sides,  or  a  jacket-dome  surrounding  the 
fire-box  or  a  part  of  the  boiler,  and  having  a  connection 
at  the  fire,  directly  or  indirectly,  with  a  pipe  carrying  the 
exhaust-steam  from  the  exhaust  ports  into  the  reservoir, 
and  from  the  reservoir  back  to  the  smoke-box  or  to  a 
suitable  receptacle,  from  which  it  is  allowed  to  escape 
into  the  air.  Where  water  of  a  very  high  tempera- 
ture is  desired  and  thereby  the  greatest  economy  of 
fuel,  the  heater  is  made  a  part  of  the  walls  of  the  fire- 
chamber,  in  certain  cases  being  placed  in  front  of  the 
boiler,  the  fire  being  much  under  both  heater  and  boiler. 
When  it  is  desirable  to  control  the  heating  directly  at  the 
fire,  this  reservoir  is  placed  in  front  of  the  ordinary  fire- 
door  opening  in  a  boiler,  and  both  the  boiler  or  furnace 
and  heater  are  supplied  with  doors.  The  inner  door  or 
doors  may  then  be  lowered  into  a  receptacle  or  swung 
out  of  the  way  and  the  outer  door  closed.  On  small 
portable  engines,  etc.,  the  heater  is  made  the  front  or  face 
of  the  fire-box,  the  fire-door  and  its  connections  being 
placed  out  on  the  heater.  For  all  of  these  boilers  an 
amply  large  pipe  is  connected  to  one  or  both,  usually 
both  exhaust  ports,  and  for  a  locomotive  this  pipe 
is  carried  back  under  the  lagging  and  covering  of  the 
boiler,  or  the  pipe  is  covered  with  felt  or  other  suitable 
material  and  secured  to  the  face  of  the  boiler,  usually 
along  the  foot  boards  to  the  cab,  run  to  the  top  of  heater, 
given  a  number  coils  within  the  heater  and  run  opt  at 
bottom,  or  taken  in  at  the  b  ttom  and  out  at  the  top 
where  to  discharge  into  the  air.  . 

That  portion  of  pipe  within  the  heater  is  made  of  very 
large  proportions  and  can  be  half  the  thickness  of  the 
outer  extensions,  and  is  usually  made  with  the  heater- 
tank,  securing  it  at  entrance  and  exit  by  the  ordinary 
steam  and  water-tight  joints.  The  pipe  may,  however, 
pass  in  and  out  of  the  heater  in  suitable  steam-tight  pack- 
ing boxes.  This  pipe  is  supplied  with  a  large  pipe  or 
valve  at  or  near  its  connection  with  the  exhaust-ports,  or 
in  the  stack,  which  may  be  opened  and  closed  by  the  engi- 
neer from  his  seat  by  a  rod,  lever,  or  thumb-screw. 

This  arrangement  enables  the  engineer  to  blow  up  the 
fire  with  the  exhaust,  if  necessary,  throw  it  into  the  heater 
at  will,  let  it  escape  into  the  air,  or  go  back  to  the  smoke- 
box.    ;  -■■■•■-:         ••;         -■;  ■  ■-  ,.,  :.' 


The  heater  has  a  connecting  pipe  at  the  top  to  the  steam- 
space  of  the  boiler,  with  a  check-valve  or  stop-cock,  to  be 
closed  when  pumping  or  injecting  water  from  heater  to 
boiler  of  lower  temperature  than  the  water  in  the  boiler, 
with  one  or  two  connecting  pipes  for  the  passage  of  the 
water  from  the  heater  to  the  boiler — usually  two  pipes, 
the  on^  being  supplied  with  a  check-valve  and  the  usual 
hofe^ater  pump  placed  in  the  other,  the  supply  being 
Arranged  above  the  pump  so  that  the  hot  water  may  run 
into  it.  The  same  pump  may  supply  the  heater  and 
boiler,  at  intervals.  It  has  a  pipe  connecting  it  to  the 
cold  water  tank  or  supply,  and  an  ordinary  injector  or 
pump  is  in  this  pipe  to  supply  the  heater  with  cold  water. 
The  heater  may  be  a  separate  dome  secured  to  the  fire- 
box by  ears  and  tap-bolts,  in  this  case  having  a  bottom 
sheet,      ..'•"•'"•■■-•   :'■;:.  ■•   ''  '.-"  '--'■     '■  ' ..' :-,^-i.-\  ■  ..' 

The  water  can  be  arranged  to  be  fed  at  intervals  from 
the  heater  to  the  boiler,  or  can  go  constantly,  can  be 
pumped,  injected,  or  be  permitted  to  enter  the  boiler  or 
boilers  by  gravity. 

This  device  is  applicable  to  locomotive  and  portable 
boilers  generally,  and  to  many  forms  of  stationary  and 
marine  boilers.  :   • 


Meyers'  Seal-Lock  for  Car-Doors. 


Frank  H.  Meyers,  of  Philadelphia,  Pa.,  has  recently 
invented  a  seal-lock  for  the  doors  of  freight-cars  and 
other  similar  uses,  the  invention  being  explained  by  the 
accompanying  cuts.     In  this  device  a  key-lock  is  com- 


MEYKRS     SEAL-LOCK    FOR    CAR-DOORS 


bined  with  a  frangible  seal  to  prevent  the  key  from  being 
inserted  in  the  lock  until  the  seal  has  been  broken,  and 
the  object  of  the  invention  is,  first,  to  construct  a  simple 
form  of  seal-lock,  and,  secondly,  to  combine  the  seal- 
lock  with  the  door  and  frame  of  the  car,  so  that  only  the 
escutcheon  and  seal  and  its  retainer  will  be  exposed  when 
the  door  is  closed. 

Fig.  I  is  a  perspective  view  illustrating  the  manner  of 

applying  the  improvement;    Fig.  2  a  face  view  of  part  of 

the  edge  of  the  door,  with  the  seal  removed  from  the 

escutcheon  ;  Fig.  3  a  sectional  view  through  the  door  and 

..       .       ....   -.  .  ./^u   . 


^J.    *./*.■■  V  J.- '•£»•■  T-".    " 


"^  Ia"^-':*'/^ 


'■•?■  •  "■; 
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post,  with  the  inner  face-plates  removed  from  the  lock ; 
Fig.  4  a  transverse  section  through  the  lock  and  door, 
and  Fig.  5  a  perspective  view  of  the  seal.       -  •  "• 

A  is  the  post  at  the  side  of  the  doorway,  and  A'  repre- 
sents a  portion  of  the  sliding-door  of  a  freight-car.  The 
casing  B,  of  the  lock  proper  is  let  into  the  door  on  the 
inner  side,  while  the  escutcheon  B'.  of  the  lock,  with  a 
suitable  key-hole  b,  is  on  the  outside  of  the  door.     On 


^ 


-i ^: 


Fig.  2. 


Fig-  3- 


...         MEYERS     SEAL-LOCK    FOR  CAR-DOORS. 

the  door-post  is  a  hooked  bolt  or  finger  D,  adapted  to 
enter  a  suitable  opening  d,  of  the  lock-casing  when  the 
door  is  closed.  The  nose  of  this  bolt  is  rounded  or  bevel- 
ed, and  within  the  lock  is  a  vertically  sliding  gravity-bolt 
E,  the  lower  end  of  which  is  beveled,  as  indicated  in 
Fig.  3,  so  that  when  the  bolt  D,  enters  the  lock  it  will  raise 
the  locking-bolt  E,  which  will  ride  over  the  bolt  D,  until 
it  falls  into  the  notch  d',  as  the  door  is  completely  closed. 
The  door  thus  locked  can  be  unlocked  and  opened  again 
by  inserting  a  proper  key  through  the  key-hole  b,  in  the 


Fig-  5 

MEYERS'    SEAL-LOCK    FOR  CAR-DOORS. 


escutcheon,  and  turning  it  so  that  its  bit  acts  on  the  arm 
e,  (Figs.  3  and  4),  on  the  bolt  E,  and  raises  the  latter  clear 
of  the  bolt  D. 

To  seal  the  lock  and  prevent  access  to  the  key-hole 
after  the  door  has  been  locked,  use  is  made  of  a  frangible 
seal  F,  which  is  a  polygonal  plate,  moderately  thin  and 
adapted  to  a  corresponding  recess  in  the  face  of  the 
escutcheon,  so  that  the  face  of  the  seal  will  be  about  flush 
with  the  face  of  the  latter,  and  preferably,  also,  with  the 
door,  as  shown  in  the  cuts. 

To  retain  the  seal  in  place  to  cover  the  key-hole,  a 
rotary  catch  or  turn-buckle  G,  is  used,  the  spindle  of 
which  is  free  to  turn  in  the  casing  of  the  lock,  and  within 
the  latter  is  provided  with  extensions  or  fingers  g  g.  In 
the  center  of  each  seal  is  an  oblong  sloty,  through  which 
the  head  of  the  turn-buckle  can  pass,  as  shown  in  Fig.  i, 
when  the  seal  is  inserted  in  its  place  in  the  escutcheon. 


When  the  turn-buckle  is  in  this  position,  one  of  the  ex- 
tensions g,  will  be  in  the  path  of  the  bolt  D,  which,  as  it 
enters  the  lock  in  closing  the  door,  (Fig.  3),  will  strike 
that  extension  g,  and  turn  the  spindle  a  quarter-turn,  so 
that  the  turn-buckle  will  lie  at  right  angles  to  the  slot  in 
the  seal-plate  F,  and  prevent  the  latter  from  being  with- 
drawn ;  nor  can  the  turn-buckle  be  turned  so  long  as  the 
bolt  D,  remains  in  the  lock,!  for  the  extensions  g  g,  lie 
horizontally  on  the  top  of  the  bolt  and  prevent  such 
movement.  To  get  at  the  key-hole,  therefore,  it  becomes 
necessar)' to  break  the  seal.    I, 

The  seal  is  preferably  made  of  cross-grained  wood,  on 
which  the  desired  names,  numbers,  or  other  marks  are 
impressed  by  stamping.  A  seal  of  this  material  is  easily 
made,  is  very  cheap,  and  readily  broken  by  the  insertion 
of  a  suitable  instrument  between  the  seal  and  the  edge  of 
the  recessed  escutcheon.  ;>     p  '.;     ;     ,;v  •.     - 

In  applying  this  invention  to  freight-cars  of  a  railway, 
each  station  on  the  road  is  provided  with  a  number  of 
seals  all  stamped  with  the  name  of  that  station,  and  con- 
secutive letters  and  numbers,  with  no  duplicates;  so  that 
if  any  one  breaks  the  seal  and  gets  into  the  car  on  the 
route,  he  cannot  replace  the  seal  with  a  duplicate,  but 
must  use  one  with  the  name  of  the  station  where  the  car 
then  is,  so  that  when  the  change  is  discovered  by  compar- 
ing the  copy  of  the  shipping  manifest  with  the  car-seals, 
the  responsibility  can  be  tiraced  back  to  the  proper 
person.'  •        '  '       /; .  :|      .    "^   •  ^ 

In  many  seal-locks  now  in  Use  the  entire  lock,  or  a  large 
portion  of  it,  is  on  the  outside  of  the  car,  so  that  by  a 
blow  of  a  coupling-pin  or  bar  in  the  hands  of  a  malicious 
person,  the  bolt,  hasp,  or  even  the  lock-case  can  be  easily 
broken,  and  an  expensive  lock  thus  rendered  useless. 
But  by  putting  the  lock  proper  on  the  inside,  as  in  this 
invention,  and  leaving  nothing  but  the  escutcheon  and 
the  seal  exposed,  there  is  less  opportunity  for,  or  liability 
of,  injury  to  the  lock. 


An   Ingenious   Car-Door  Closing   Device. 


An  inventive  Australian  has  devised  an  arrangement 
by  which  the  doors  of  railway-carriages  are  closed  and 
kept  closed  while  the  train  is  in  motion  by  a  lever  worked 
by  the  motion  of  the  carriage-axle.  When  the  train  stops 
the  device  ceases  to  work  and  the  door  may  be  opened. 
It  might  be  useful  in  Australia  and  Europe,  where,  except 
in  Switzerland  and  some  parts  of  Southern  Germany,  the 
doors  of  railway-carriages  are  on  the  side,  but  would  be 
of  no  use  in  this  country.  In  England,  however,  there  is 
a  growing  prejudice  to  the  locking  of  carriage-doors,  and 
it  is  now  done  on  very  few,  if  any,  of  the  lines. 

■- — ■ — <► ■  ^ -,  ■ 

The  judges  of  awards  at  the  New  Orleans  Exposition 
have,  alter  careful  examination  and  comparison,  declared 
that  the  firm  of  Riehle  Bros.,  proprietors  of  the  Philadel- 
phia Scale  and  Testing  Machine  Works,  are  entitled  to 
three  first-class  medals.  One  for  their  Self-Adjusting 
Railroad  Track  Scale  with  Rocking  Bearings,  one  for 
their  Spring  Testing-Machine,  and  one  for  their  well- 
known  Furnace  Charging  Scales.  This  is  considered  & 
high  compliment  to  Philadelphia  mechanics,  and  one  well 
deserved  by  this  enterprising  firm. 


-.  ■,■ 


■  •■•■»' 
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Ramapo^  Wheel  and  Foundry  Company. 


CONGDON   BRAKE-SHOH. 


MANUFACTL'KERS  OF 


STEEL  TIRED  and  CHILLED  IRON  WHEELS 

-.    For  Drawing-Room  and  Sleeping  Coaches,* Locomotives, 
Tenders,  Passenger  and  Freight  Cars. 

W.  W.  SNOW,  Superintendent  and  General  Manager. 

RAMAPO,  Rockland  Co.,  N.  Y. 


eoi.Mo.-i;-  i- 


This  improvement  consists  of  a 
brake-shoe  having  imbedded  in  its 
body  of  cast  iron,  pieces  of 
wrought  iron,  steel,  malleable 
iron,  or  other  suitable  metal,  and 
while  being  more  effective,  in 
that  greater  uniformity  of  friction 
is  obtained  when  applied,  exceeds 
in  life,  or  the  duration  of  the  shoe 
,  itself,  that  of  the  cast-iron  shoe 
''*  J  ^y  over  seveniy-fi7'e  per  cent.  Its 
extensive  use  on  many  of  the 
most  prominent  roads  in  the  coun- 
try haSr  proven  its  economy  and 
superiority  over  any  other  shoe 
in  use.  All  communications 
should  be  addressed  to 


THE  COXGDON  BRAKE-SHOE  CO..  246  Clark  St.,  Chicago 
RAMAPO  WHEEL  AND  FOUNDRY  CO.,  Ramapo,  N.Y. 


\ 


IROMWORKB 

HILLBURN  (Rockland  County),  NEW  YORK. 


MANUFACTURERS   OF 


Switches,  Automatic  Safety  Switcli  Stands 
YOKED  FROGS, 


SPRING  RAIL  FROGS;  also,  BOLTED  AND  PLATE  FROGS, 
N     CROSSINGS  OF  EVERY  DESCRIPTION, 

Light  and  Heavy  Castings  and  General  Track 

Equipment, 

Estimates  and  Information  cheerfully  Furnished.      • 

Telegraph  Stations,  RAMAPO,  or  SUFFERN,  N.  Y. 


PHOtO-ELECtROtYPING 


■    is  a  new  process  of  Engraving,  by  means  of  which  superior    '  ;, 

Relief  Plates,  copper-faced,  and  ready  for  the  printer,  of  any  subjects :  Landscapes,  Portraits, 

Buildings,  etc.,  etc.,  ; ::  :      -        '^^     :  :i 

can  be  obtained  at  about  one-half  the  cost  of  Wood   Engraving.     We  can  work  from  photographs  or  drawings  in  pencil,  ink 
or  wash. 

Samples  of  our  work  can  be  seen  in  "  Life,"  "  Harper's  Monthly,"  "  Harper's  Young  People,"  "  Century,"  and  "  St.  Nicholas." 


RAILROAD   COMPANIES 


and  others  who  frequently  invest  largely  in  illustrations  can  save  money  and  get  the  BEST  RESULTS,  by  placing  their 
orders  with  the  , -.■  ',,    ,,  '  ■•■.;■:'■''-■'■.:■;■"  •■^""^^  >;..-"■/• .'  ■ . '' 

FRANKLIN  PHOTO-ELECTROTYPE  COMPANY, 

305  Pearl  Street,  New  York  City. 


"  f 
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^  PWiBPA  DPD  a  book  of  100  pages. 
Jld^£^r/\rb|\  The  best  book  for  an 
rjKJ_«_____    -      advertiser    to    con- 

jT^Wfalllltilfiq  enced  or  otherwise. 
It  contains  lists  of  newspapers  and  estimate8 
of  tlie  cost  of  advertising.  The  advertiser  who 
wants  to  spend  one  dollar,  finds  in  it  the  In- 
formation he  requires,  while  for  him  who  will 
invest  one  hundred  thousand  dollars  in  ad- 
vertising, a  scheme  is  indicated  which  will 
meet  his  every  requirement,  or  can  be  made 
to  do  so  by  alight  chanpes  easily  arrived  at  by  cor- 
respondence.  149  editions  have  been  issued. 
Sent,  post-paid,  to  any  address  for  10  cents. 
Write  to  GEO.  P.  ROWELL  &  CO., 
NEWSPAPER  ADVERTISING  BUREAU, 
10  Spruce  St.  (Printing  House  Sq.),  New  York. 


-:J-,:-/::,M^  ROGERS 

Locomotive  1   Machine  Works, 

•■:  •":'^.-;;':-.^--^-^^^  PATERSON,  N.  J.   ,;'^;J-;^t'';:±::::;;::^ 


Having  extensive  facilities,  we  are  now  prepared  to  furnish  promptly    "i 
Jie  best  and  must  approved  descriptions,  either 

i  COAL  OR  WOOD  BURNING  •        ' 

Locomotive  Engines, 


AND   OTHER  VARIETIES  OF 


•    RAILROAD   MACHINERY. 

J.  S.  ROGERS,  Pkesident.  ) 

R.  S.  HUGHES,  Skcketarv.  }  Paterson,  N.  J 

WM.  S.  HUDSON,  Supekintenuknt.  ) 

'X.  S.  HUGHES,  Trf.asi'kf.r, 

4-4"  Exchanes  *^lace,  N.  Y» 


■•  V'.r'.'J. /'!••.'■■.■.;•-■ -'VV    Estatollsliefl    1846.      ^' :>;-|"-.;,vi:^  ■;-•;•  :V\; 

Philadelphia  Scale  and  Testing  Machine  Works. 


3  First-class  Medals  awarded  to 
■■■^^■y^c "  RIEHLi;  BROS.,  ;^^: ': '' ' 
Netv  Orleans  Exposition ,  1885 

For  RAILROAD  TRACK  SCALE, 

For  FURNACE  CHANGING  SCALE, 

— I— 
For  Improved SpringTesting  Mach'n 
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EVERY   CAR   SHOP     1   V 


Should  have  on  file  one  or  mc«-e  copies  of  our  new  edition  of 

Studies  in  Scrolling,  Striping  and  Ornamental 

.■.-■;</.    •--•-  :.:Painting,^^-v^ro  --'■.,-. 


■1.. 


.'    Illustrated  with  290  Engravings. 


Price,  $1,  postpaid. 


Address  all  orders  to 


The  American  Railroad  Journal/' 

323  Pearl  Street,  New  York  City 


C.  T.  Raynolds  &  Co. 

'/'■;•■.■■    '   (Esublished  in  1770,)   ;    -   > '  i-'  -,;■'■;    -»•.;. 

>       If  X)  &  108  Fulton  st.,f:      ';      :'  21  Lake  st,    ;:-^ 

■a;  '.;  -v.,  ,  •:    NEW  YORK,       ';M>:;^--^'-;::;  ''■-     CHICAGO,r;-    -^;^ 

Color   Makers, 

'  MANUFACTURERS  OF  "^  - 

Fine  Coach,  Car  and  Railway  Varnishes, 

Carmines,  Lakes,  VermiHons, 

White  Lead,  Zinc,  etc. 

Fine  Brushes  for  Artists,  Decorators,  Coach, 
Car,  House  and  Sign  Painters, 

Artists'  Materials,  Decorative  Tube  Colors. 

,'...,  .  AGENTS  FOR 

Crocketfs  Preservative  and  Genuine  Spar  Composition. 


r||^.?W.  Devoe  &  Co., 

■' \  '  i        .  Manufacturers  of  Fine  .-   -j 

RAILWAY  VARNISHES, 

;       COACH  AND  CAR  COLORS,        v 

;  •    :  Ground  in  Oirand  Japan, 

-'■■\\/   ''.:'-    '.    ..--     ..ETC.,  ETC.  ■.■■'''/'' 1      , 

Fine  Brushes  adapted  for  railroad  use.    All  kinds  of  Artists*  Materials. 

Colors  for  ready  use,  and  all  s{)ccialties  for  Railroad  and  Carriage  purposes. 
Railroad  companies  will  save  themselves  great  trouble  in  painting  by  al> 
lowing  F,  W.  Devoe  &  Co.  to  prepare  their  Passenger  and  Freight  Car 
Colors.  This  will  insure  Ehjrability,  Uniformity  and  Economy.  F.  W 
Devoe  &  Co.  manufacture  from  the  crude  materials  which  are  the  compc 
nent  parts  of  any  shade,  and  they  understand  better  their  chemical  relatioa- 
ship,  when  .u  combination,  than  can  be  possible  to  those  who  simplj  bi:j)- 
their  dry  materials  and  then  errind  them.  r       .-> 


SEND  FOR  SAMPLE  CARD  OF  TTHTk. 


■  .   I- 


Cor.  Fulton  and  William  Streets 
w  NEW  YORK.  ^ 


<pn. 


'■■i. 
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CSTERBROOK'S  steel 

'  -'        -' PENS. 


I^eadingr  Biambers:    14,  048,  130,  333,  161. 

FOR   SALE   BY  ALL  STATIONERS.  'W 

XHH    HSXHRBROOK    SXHHLr   P£X    CO., 

Works,  Camden,  N.J.  ii6  John  St.,  Netv  Yorii- 


Johnson  Steel  Street  Rail  Co. 

JOHNSTOWN,   PA. 


Johnson's  Patent  Girder  Rail. 


AVE   FURNISH   ALL  APPENDAGES: 

Rails,  Curves,  Crossings,  Track  Bolts,  Frog  Plates, 
Switches,  Turn-table  Guides,  Joint  Plates. 


Descriptive  Pamphlets  and  Circulars  furnished  if  desired. 


For  Railway 
Office  use 


pERRY'S 


Samples  on 
Application. 


ENS 

IVISON,  BLAKEMAN,  TAYLOR  &.  CO.,  753  Broadway,  N,  Y, 

Waterbury  Brass  Co., 

No.  296  Broadway,  New  York. 

Sheet,  Roll  and  Platers'  Brass. 

V  Mills  at  Waterbury,  Conn. 

New  York  &  New  England  Railroad 

TRANSFER  STEAMER  MARYLAND  ROUTE. 

Through  Pullman  Cars  for 

PHILADELPHIA,  BALTIMORE  AND  WASHINGTON, 
WITHOL'T  CH.\N(;e:  ;  connectinj,'  with  thruuf^h  trains  to  FLORIDA 
and  all  points  SOL'TH  and  WEST.  Trains  leave  Boston  at  6.30  p.m.,  daily. 
Leave  Boston  for  GRAND  CENTRAL  DEPOT,  NEW  YORK,  at  lo.oo 
A..M.:  returning,  leave  New  York  at  ii  a.m.  and  11.35  i-.-m.,  week,  days. 
Pullman  Palace  Cars  on  night  train. 


The  Norwich  Line  between  Boston  and  New  York 

Steamboat  train  leaves  Boston  6.30  p.m.,  arrives  at  New  London  at  10.15 
?.  M.,  connecting  with  the  new  steamer  Ciiv  of  Woi;ce.stek,  Mondays, 
Wednesdays  and  Fridays,  and  City  of  New  Yokk,  Tuesdays,  Thursdays 
and  Saturdays.  Returning,  steamer  leaves  Pier  40,  North  River,  New 
York,  at  4.30  r.M.,  connecting  at  New  London  with  train  leaving  at  4.05 
A.M.,  arriving  in  Boston  at  7.50  ,\.m.     Good  night's  rc^  on  the  boat. 

ASK  FOR  TICKETS  VIA  N.  Y.  AND  N.  E.  R.  R. 

Office,  322  Washington  street,  Dcwt  foot  of  Summer  street,  Boston. 

A.  C.  KENDALL,  Gcn'l  Pass.  Agent. 


VALVE-OLEUM. 

E.  F.  DIETERICHS' 
Cylinder,  Engine  and  Machinery  Oils 

CLEVELAND,  OHIO. 

Patented  1874, '75. '76,  and  July  4,  1882.  ' 


*  GEO.  H.  HOWARD,  ^      - 

Counsellor  in  Patent  Causes  and  Solicitor  of 

Patents. 

IN   PRACTICE  SINCE    1871.  I 

Washington  Correspondent  of  the  Western  Railroad  Asso- 
..     ■  '  ciation  since  1879.  ;  -; ;.  .  ,     -    .•  \    •"..;.■ 

63s  F  STREET,  N.  W.,  WASHINGTON,  D.  C. 


Housatonic  Railroad. 

THE  ONLY  LINE  RUNNING 

T^MROUGU.    GARB 

Between  New-York,  Great  Harrington,  Stockbridge,  Lenox  and  Pittsfield—  ■ 
the  far-famed  resorts  of  the 

BERKSHIRE    HILLS       ^ 

of  Western  Massachusetts — "  Remarkable  for  pure  air,  romantic  drives, 
and  grand  mountain  scenery.  Nature  has  truly  expressed  herself  m 
wondrous  beauty  in  the  scenery  of  this  region,  containing  perhaps,  more 
of  genume  enchantment  than  anv  other  in  New  England." 

Four  through  trains  daily  between  New- York  City  and  all  points  on  the 
Housatonic  Railroad,  from  the  Grand  Central  Depot  via  New- York, 
New-Haven  and  Hartford  Railroad,  at  8  A.  M.  (Passenger),  and  9  A.  M. 
(Mi.xed) :  and  3.40  P.  M.  (Passenger),  and  4  P.  M.  (Mixed).  Sunday  Pass- 
enger train  leaves  New- York  at  6  A.  M. 

Descriptive  Guide  Book  sent  free  by  mail  upon  application  to  the  General 
'"icket  Agent. 

.  :  .   H.   D.  AVERILL,  Gen'l  Ticket  Agent. 

W.  H.  YEOMANS,  Superintendent. 

General  Offices,  Bridgeport,  Conn.,  Dec.  27,  1882. 


AUG.  W.  WRIGHT,  I 

ConsultiiijL,^  En^aneer  for  Horse  Railroads. 

Patent  Tram-rail  Joint  Fastening.      ; 

A  Trial  Solicited.  ' 

SPECIFICATIONS   FOR   TRACKS,    PAVING,    ETC. 

Correspondence  Solicited. 

Address    care    NORTH    CHICAGO    CITY    RAILWAY,    Chicago,    III. 

W.  W.   HANSCOM, 

Cable  Tramway  Engineer, 

612  O'Farrell  Street,  /1-: 

V     :;    ':       San  Francisco,  Cal. 


THOMAS  M.  GRIFFITH,  ,    .^  . 

Civil  and  Mechanical  Engineer. 

Having  made  the  construction  of  Suspension  Bridges  a  specialty,  and 
having  built  some  of  the  best  (cost  considered)  in  the  country,  respectfully 
solicits  further  patronage.  ,_■..   ....,,-...      •     '•.  *  .  .-    1, 

Associated   with  Mes.srs.  Coopek  &  Hewitt  (Trenton   Iron  and  Wire 
Co.),  Office   17  Burling  Slip,  New  York,  as  Chief  of  Suspension   Bridge  : 
Construction,  to  whom  application  may  be  addressed. 
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ACCIDENTS   FROM   SPREADING  OF   RAILS. 


BY   WM.    S.    HUNTINGTON.  '  ' 

[Written  for  the  American  Railroad  Journal.] 


In  the  early  days  of  American  railways,  a  derailment 
from  spreading  of  track  was  a  very  rare  occurrence,  and 
when,  after  a  few  years,  accidents  from  this  cause  were 
reported  from  time  to  time,  old  hands  opened  their  eyes 
with  astonishment  on  learning  that  spreading  of  rails  had 
caused  a  smash-up.  Accidents  from  any  other  causes 
were  considered  as  matters  of  course  and  unavoidable, 
with  the  exception  of  such  as  were  the  result  of  careless- 
ness or  disobedience  of  orders.  It  was  understood  that 
breakages  would  occur  under  the  most  careful  manage- 
ment, but  there  was  no  excuse  for  a  case  of  spreading  of 
rails,  and  there  was  a  great  deal  of  sharp  criticism  of  the 
management  of  all  roads  that  allowed  their  tracks  to 
spread  sufficiently  to  cause  derailment.  The  word  "  al- 
lowed "  is  used  here  for  the  reason  that  ties  were  allowed 
to  remain  in  the  track,  after  they  had  become  so  decayed 
as  to  offer  no  resistance  to  the  spikes  pulling  out.  With 
the  old  style  of  light  rolling-stock  and  moderate  speed  of 
trains,  rails  would  not  spread  or  roll  over  if  well  spiked  on 
a  good  supply  of  sound  ties,  and  the  reason  tracks  spread 
was  because  they  were  allowed  to  do  so  through  gross 
mismanagement,  or  the  exercise  of  that  kind  of  economy 
that  saves  a  thousand  dollars  in  material  not  furnished, 
and  pays  five  thousand  dollars  or  more  for  loss  of  life  and 
injury  to  persons  and  property  in  consequence ;  and  it  was 
only  those  roads  that  were  mismanaged  that  first  suffered 
from  spreading  of  rails. 

But.  after  a  time,  when  fifty  per  cent,  or  more  was  added 
to  the  weight  and  speed  of  trains  and  the  destructive 
"  Moguls  "  came  into  use,  the  best  managed  roads  in  the 
country  began  to  have  trouble  in  keeping  rails  in  place. 
Track  that  was  safe  under  ordinary  traffic  failed  under  the 
new  conditions  of  things,  and  the  only  remedy  seemed  to 
be  more  ties  and  spikes ;  but  this  afforded  only  temf)orary 
relief.  The  excessive  vertical  and  lateral  strain  soon 
loosened  the  spikes,  moisture  followed,  causing  premature 
decay  of  the  ties,  and  thus  they  no  longer  held  the  rails  in 
place,  and  derailment  and  disaster  was  frequent.  Not- 
withstanding the  fact  that  the  condition  of  American 
railways  has  been  greatly  improved  within  the  past  fifteen 
or  twenty  years,  accidents  from  the  cause  under  consider- 
ation have  been  on  the  increase.  Nine  years  ago,  thirty 
derailments  were  reported  from  this  cause  in  twelve 
months,  and  in  the  twelve  months  including  part  of  the 
years  1882-83,  ninety-two  derailments  are  reported  from 
this  cause,  and  for  the  nine  years  ending  in  June  1883, 
360  serious  accidents  were  caused  by  spreading  of  rails. 
Nearly  all  these  accidents  occurred  on  roads  that  were  in 
better  condition  than  formerly,  and  on  which  such  acci- 
dents had  rarely,  if  ever,  occurred.  V  '  '■  >^  •''  -i;^:--  '"   >.'  V 


As  a  rule,  the  tracks  where  these  accidents  occurred 
were  well  ballasted  and  well  tied,  with  hea\y  steel  rails 
spiked  in  the  ordinary'  manner,  and  why  such  track  should 
spread  was  a  mystery  to  those  who  were  not  given  to  the 
study  of  cause  and  effect,  and  the  following  will  explain 
why  the  improved  tracks  of  to-day  spread  more  frequently 
than  did  those  of  lighter  material  in  former  years  :  ^  : 

When  tracks  were  laid  with  light  iron  rails  the  rollii^- 
stock  was  light,  causing  but  slight  depre*^sion  of  the  r^ils 
so  that  on  returning  to  their  normal  condition  wh<^n 
relieved  of  their  load,  they  exerted  but  little  force  on  the 
spikes  in  their  upward  spring,  and  the  spikes  were  not 
pulled  out  of  the  ties.  Moreover,  but  little  or  no  ballast 
was  used  at  that  time  to  hold  the  ties  firmly  in  place,  the 
latter  lying  loosely  on  the  surface  of  the  road-bed  and 
offering  but  slight  resistance  to  the  upward  spring  of  the 
rails  as  exerted  on  the  spikes,  while  the  ties  were  kept  in 
contact  with  the  rails.  In  other  words,  the  forces  exerted 
on  the  spike-heads  were  not  sufficient  to  loosen  the  spikes 
so  as  to  cause  derailment,  save  in  rare  cases  where  soft 
ties  were  used  and  not  fully  spiked.  So  long  as  the  spike- 
heads  had  a  bearing  on  the  base  of  the  rail  there  was  no 
spreading,  but  it  was  when  the  spikes  had  not  sufficient 
hold  on  the  tie  to  lift  it  and  keep  it  in  contact  with  the 
rail  on  its  reaction  after  depression  that  rails  could  spread. 
When  moisture  enters  the  tie  following  down  the  spikes, 
a  pulpy  substance  is  soon  formed  around  the  spikes. 
This  is  the  commencement  of  decay  and  the  spike  losses 
its  hold  on  the  timber,  and  the  spring  of  the  rail  pulls  it 
out  gradually,  until  the  tie  no  longer  returns  with  the 
rail  when  recovering  from  its  depression,  but  remains  at 
the  lowest  point  of  depression  when  under  its  load,  and 
the  rail  comes  up  without  it,  leaving  a  space  of  an  inch, 
more  or  less,  between  the  ties  and  rails.  Some  of  the 
ties,  being  narrower  than  others,  or  lying  on  a  softer 
foundation,  sink  further  in  their  beds  than  others,  so  that 
when  the  rail  is  relieved  from  its  load  it  only  has  a  bear- 
ing on  the  highest  ties.  On  these  ties  the  spike-heads 
will  be  above  the  base  of  the  rail,  while  the  ties  that  have 
been  depressed  the  nvost  will  hang  loosely  by  the  spikes 
to  the  rails  or  be  suspended  by  the  spike-heads.  Track- 
men shove  the  spikes  to  their  place,  but  the  next  train 
pulls  them  up  again,  and,  owing  to  more  moisture  and 
decay,  the  spikes  soon  lose  their  hold  entirely. 

Now  that  a  liberal  supply  of  heavy  ties  are  embedded 
in  an  abundance  of  ballast  and  surmounted  with  heavy 
steel  rails,  well  spiked,  it  would  seem  that  there  should 
be  no  more  trouble  from  spreading  of  track ;  but  investi- 
gation proves  that  the  causes  have  increased  faster  than 
the  remedies.  That  is  to  say,  the  means  of  preven- 
tion have  not  kept  pace  with  the  destructive  forces  that 
have  been  brought  forward  by  the  demands  of  a  heavy 
and  fast  traffic,  which  is  rapidly  increasing.  When  the 
heavy  steel  rails  now  in  use  are  depressed  by  monstrous 
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locomotives  under  high  velocities,  being  suddenly  released 
from  pressure  they  regain  their  normal  position  with 
great  force,  which,  acting  on  the  spikes  with  greater  force 
than  light  iron  rails  that  have  but  little  spring,  draws 
them  from  the  heavy  ties  which  are  so  firmly  anchored  in 
the  ballast  that  the  spikes  have  not  sufficient  hold  on 
them  to  raise  them  from  their  bearings,  and  thus  the  spikes 
pull  out.  Moreover,  the  lateral  strain  on  the  rails  is  much 
greater  than  formerly.  This  has  a  tendency  to  force  the 
spikes  into  the  grain  of  the  wood,  away  from  the  outer 
side  of  the  rails,  thus  widening  the  gauge  and  increasing 
the  lateral  oscillation  which  also  augments  the  lateral 
strain,  and  by  enlarging  the  space  around  the  spikes  ad- 
mits more  moisture  and  hastens  the  decay  of  the  ties.  It 
will  thus  be  seen  that  with  the  greater  solidity  of  the  ties, 
together  with  the  increase  in  force,  number  and  frequency 
of  the  vertical  and  lateral  strains  on  the  spikes,  the  track 
is  more  liable  to  spread  than  with  the  lighter  traffic,  lower 
velocities  and  less  stability  of  superstructure  and  iron 
rails  of  twenty  years  ago,  and  that  while  tracks  are  safer 
in  many  other  respects  than  formerly,  spreading  is  on  the 
increase  for  the  reasons  set  forth. 

When  instances  of  spreading  of  rails  had  become  some- 
what frequent,  some  of  the  progressive  trackmen  sought 
to  prevent  it  by  driving  extra  spikes  on  the  outer  sides  of 
the  rails,  and  in  cases  where  the  supply  of  spikes  was 
limited,  they  were  pulled  from  some  of  the  ties  (every 
second  or  third)  on  the  inner  side  of  the  rails  and  driven 
on  the  outside,  and  some  contractors,  in  laying  track, 
thought  it  a  stroke  of  economy  to  leave  out  the  inner 
spikes  on  every  alternate  tie  or  every  third  tie,  according 
to  the  quality  of  the  timber  and  nature  of  alignment.  In 
doing  this  they  argued  that  they  were  making  just  as 
good  a  track  with  less  material  than  if  full-spiked,  as  every 
tie  was  spiked  on  the  outerside  of  the  rail  and  thus  could 
not  spread.  So  far  as  the  lateral  displacement  of  the 
rail  was  concerned  this  was  correct,  but  the  important 
fact  that  rails  frequently  roll  (n>er  was  overlooked.  It  is 
rare  that  there  is  sufficient  lateral  displacement  to  cause 
derailment  although  that  is  the  primary  cause,  and  rails 
roll  either  way,  according  to  circumstances.  Lateral  dis- 
placement increases  the  force  of  end-thrusts  of  axles, 
which  roll  the  rail  outward,  but  if  the  rails  have  spread 
far  enough  to  allow  the  outer  edges  of  the  treads  of  wheels 
to  have  their  bearing  inside  the  vertical  center  of  the  rails 
they  roll  inward.  On  curves  the  inner  rails  are  likely  to 
roll  inward  for  the  reason  that  wheel-flanges  follow  the 
outer  rail,  which  brings  the  wheels  on  the  inner  side  to 
the  edge  of  the  rails,  and  derailment  occurs  from  the  dis- 
placement of  the  rails  on  that  side.  On  straight  lines 
bad  surface  and  alignment  changes  the  powerful  thrusts 
from  side  to  side  and  the  rails  will  roll  either  way,  accord- 
ing to  the  nature  of  the  imperfections  of  the  track.  If 
there  is  a  kink  in  the  alignment  and  a  low  joint  opposite 
to  it,  a  heavy  lurch  is  caused  in  the  direction  of  the  low 
joint  or  center,  as  the  case  may  be,  but  the  kink  alone,  if 
on  a  good  surface,  will  cause  displacement  and  a  greater 
strain  on  the  spikes  than  an  uneven  surface  with  good 
alignment.  The  forces  that  tend  to  pull  spikes  out  of  ties 
are  numerous  and  constantly  at  work,  and  a  great  many 
plans  have  been  tried  to  prevent  rails  from  spreading,  but 
no  arrangement  of  spikes  has  thus  far  proved  satisfactory. 
Double-spiking  is  not  a  specific  remedy  for  the  evil. 
Wood  blocks  and  fish-plates  have  been  spiked  to  the  ties 


to  brace  the  rail;  cast-iron  guard-rail  braces  have  been 
tried  with  several  spikes  to  each  brace,  and  some  patent 
wrought-iron  braces  fastened  with  spikes  are  in  use,  but 
they  all  get  loose  from  the  constant  shocks,  jars,  vibra- 
tions, vertical  and  lateral  strains,  rot,  frost,  rain,  etc.,  and 
railway  officials  who  have  studied  the  matter  have  decided 
that  the  spike  is  a  primitive  fastening,  and  not  up  to  the 
present  and  future  requirements  of  American  railway 
practice,  and  that  something  better  must  be  found  for 
future  use  as  a  rail-fastening. 


A   PLEA   FOR   LIGHTER   ROLLING-STOCK. 


BY   CHEMIN    DE    FER. 
[Written  for  the  American  Railroad  Journal.] 


I  don't  know  whether  or  not  George  Stephenson  was 
an  inspired  prophet,  but  certain  it  is  that  his  prediction 
that  a  railway  speed  of  sixty  miles  an  hour  would  be  but 
little  exceeded  even  when  years  of  study  had  been  spent 
upon  the  betterment  of  railway  operation,  has  thus  far 
proved  true.  With  the  exception  of  a  few  "  spurts,"  no 
trains  attain  a  speed  as  high  as  sixty  miles  per  hour  and 
we  have  yet  to  see — in  this  country  at  least — such  a  speed 
maintained  for  a  lengthy  journey.  In  distances  of  five 
hundred  miles  and  upwards  our  fastest  express-trains  do 
not  attain  a  speed  of  over  forty-five  miles  an  hour,  and 
while  of  late  there  has  been  a  noticeable  improvement 
made  in  the  time  between  distant  points,  this  improve- 
ment seems  to  have  been  accomplished  through  other 
means  than  the  mere  increase  of  velocity.  Thus  our  rail- 
ways are  saving  time  with  commendable  energy  in  run- 
ning express-trains  with  few  stoppages  between  imjxjrtant 
centers,  and  every  provision  is  made  to  insure  quick  con- 
nections and  prompt  handling  of  traffic  ;  but  when  it 
comes  right  down  to  the  question  of  improving  the  capa- 
bilities of  American  locomotives  little  has  been  done. 
The  Locomotive  truly  remarks  in  a  recent  article  that 
compared  with  the  engine  of  fifty  years  ago  the  modern 
locomotive  offers  but  little  improvement ;  and  I  see  it  is 
hinted  that  the  old  inside-connected  locomotives  of  twenty 
or  thirty  years  ago,  were  capable  of  better  work  than  the 
shining  and  beautiful  monsters  of  to-day.  The  old  loco- 
motives may  not  have  been  pretty  to  look  at,  but  certainly 
they  did  effective  service,  and  despite  the  manifold  im- 
proved mechanisms  which  grace  their  successors,  the 
achievements  of  these  veterans  of  the  service  have  yet  to 
be  surpassed.        y,  -     •>,:  •    ^      . ^:    .  ,     Iv  ' 

The  radical  improvement  of  the  locomotive  is  a  proWem 
awaiting  an  inventor's  solution.  I  do  not  believe  that  we 
will  have  engines  capable  of  pulling,  at  phenomonal  speed, 
trains  like  those  now  run  until  there  is  a  radical  change 
in  construction.  Just  what  that  change  must  be  no  one 
can  say,  otherwise  there  would  be  no  problem  to  solve, 
but  in  one  respect  at  least  our  railways  seem  to  be  making 
wonderful  "  backward  progress,"  so  to  speak.  The  many 
improvements  recently  introduced  in  car -construction 
have  resulted  in  a  great  increase  of  weight  in  these 
vehicles,  and  the  parlor  and  sleeping-cars  of  to-day  are 
enormously  heavy.  Even  the  ordinary  passenger-car  has 
taken  an  extra  weight  upon  itself,  and  somehow  or  other, 
the  handsomer  the  cars  the  more  they  weigh.  It  is  fcJly 
to  assume  that  this  increased  weight  does  not  add  materia 
ally  to  the  burden  of  the  locomoV^vQij  ^^  in  considerable 
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measure  retard  the  speed  of  a  train.  A  train  consisting 
of  half-a-dozen  Pullman's  is  a  formidable  load  for  an 
engine  to  pull  at  a  high  rate  of  speed,  nor  does  any  neces- 
sity seem  to  exist  for  such  ponderosity.  True,  a  heavy 
car  is  apt  to  ride  more  easily  and  jolt  less  that  a  light  car, 
but  an  increase  in  the  elasticity  of  the  springs  would 
remedy  this  defect  and  furnish  a  light  car  in  nearly  every 
respect  as  comfortable  as  a  heavy  one.  It  may  also  be 
said  that  a  heavy  car  is  safer  than  a  light  car  and  less 
liable  to  derailment,  which  is  true,  but  other  precaution- 
ary measures  can  be  taken  than  increasing  the  weight  of 
the  car,  and  in  fact  derailments  are  more  common  than 
formerly  despite  this  increase  of  dead  weight. 

Certainly  there  is  no  reason  why  a  light  car  cannot  be 
made  in  every  way  as  handsome,  comfortable  and  safe  as 
a  heavy  one,  and  with  a  question  so  eminently  practical 
as  this,  it  seems  strange  that  all  efforts  in  the  direction  of 
improving  the  construction  of  passenger-cars  have  been 
made  seemingly  with  the  purpose  of  increasing  the  weight 
proportionately  to  the  interior  and  exterior  improvement. 

If  George  Stephenson  was  right,  and  we  are  never  to 
reach  a  very  high  rate  of  railway  speed,  we  can  at  least 
see  to  it  that  our  failure  in  this  respect  is  not  owing  to 
any  laches  on  our  part,  and  prominent  among  the  draw- 
backs in  our  present  methods  of  railway  operation  is  an 
unnecessary  weightiness  of  trains.  A  plea  for  lighter 
rolling-stock  is  a  word  in  behalf  of  high  speed,  and  pos- 
sibly if  we  were  to  go  back  to  the  light  cars  of  former 
days  we  would  find  that  our  present  locomotives  are,  after 
all,  better  than  their  predecessors.  Unfortunately  all  im- 
provements introduced  into  locomotive-building  have 
been  accompanied  by  an  increased  demand  upon  their 
services.  They  improve  in  the  same  way  a  youth  betters 
himself  in  getting  an  increase  of  salary  just  enough  to 
cover  the  increase  of  cost  in  the  necessities  of  life.  A 
locomotive  of  to-day  may  be  more  powerful  than  one  of 
years  past,  but  a  great  deal  more  is  expected  of  it.  The 
introduction  of  lighter  rolling-stock  will  to  a  considerable 
degree  give  it  some  chance  for  showing  what  it  can  do  in 
comparison  with  the  primitive  engines  whose  efforts  are 
yet  unsurpassed,  and  it  is  a  little  strange  that  in  this  age 
of  utility  and  common-sense  rivalry,  roads  will  enter  into 
active  competition  and  vie  with  each  other  in  the  beauty 
of  their  rolling-stock,  and  materially  damage  their  pros- 
pects of  acquiring  a  reputation  for  high  speed  by  the 
wholly  unnecessary  weight  given  their  cars. 


THE    OTHER 


SIDE    OF    THE 
QUESTION. 


PROMOTION 


BY  G.  c.  w.--':';  ■■■^■■ 

[Written  for  the  American  Railroad  Journal,]  ' 


I  HAVE  been  much  interested  in  reading  the  articles 
published  in  the  April  and  June  Journals  by  an  anony- 
mous railway  superintendent  on  the  subject  of  promotion 
in  railway  service,  and,  if  permitted,  I  would  like  to  ad- 
vance a  few  arguments  on  the  other  side  of  the  question. 
"  Superintendent "  claims  to  speak  entirely  from  the 
traveling  public's  standpoint  and  not  in  his  official 
capacity.  Permit  me,  then,  to  speak  from  an  official 
point  of  view  and  also  to  make  the  broad  assertion  that 
the  interests  of  the  traveling  public  and  of  the  railway 
itself  are  identical  in  this  respect.     It  matters  little  from 


which  side  the  argument  is  advanced,  it  is  to  the  interest  of 
the  railway  to  secure  the  best  possible  class  of  trainmen/ 
and,  it  is  to  the  interest  of  the  traveling  public  that  such  a 
class  should  be  secured.  Therefore,  I  cannot  see  the  pre- 
cise logic  by  which  "  Superintendent  "  assumes  that  there 
is  disloyalty  to  the  interest  of  his  road  in  advancing  the 
interest  of  the  traveler. 

But  it  is  evident  that  the  writer  in  question  has  no  love 
for  the  strict  system  of  promotion,  whether  it  be  exercised 
in  one  interest  or  the  other,  and  much  that  he  says  about 
the  matter  under  discussion  is  undeniably  true.     Doubt- 
less it  would  be  very  discouraging  for  an  unusually  com- 
petent man  to  feel  that  he  is  tied  down  to  a  poor  position 
simply  because  inferior  men  who  have  been  longer  in  the 
employ  of  the  road  than  himself  stand  in  his  way,  but 
there  is  no  earthly  necessity  why  this  state  of  things 
should  exist.     It  is  entirely  practicable  for  a  railway  to 
adopt  a  system  of  strict  promotion  and  yet  provide  for 
the  ample  recognition  of  special  or  peculiar  talents.     Ad- 
vancement along  the  grades  for  special  merit  is  not  at  all 
inconsistent  with   the    theories  of  promotion,   and   the 
"  civil  service  reform  "  rules,  as  my  friend  calls  them,  can 
be  reserved  for  the  steady  and  reliable  man  who  does  his 
work  well  and  does  not  belong  to  the  class  of  geniuses. 
If,  as  "  Superintendent "  claims,  it  is  hard  for  a  man  to 
feel   that   length   of    service  alone   will    insure    his   ad- 
vancement, is  it  not  equally  hard  for  another  man  to  feel 
that  length  of  service  will  not  be  reckoned  as  any  claim  to 
promotion  }     It  has  been  m^  experience  that  the  only 
"  show,"  so  to  speak,  that  train-hands  have  of  showing 
their  ability  is  doing  what  they  are  told  to  do,  and  doing 
it  faithfully  and  well.     The  opportunity  for  the  exercise 
of  brilliant  talents  is  rarely  afforded  them  and  comes  more 
through  chance  than  through  design.     Now  if  we  are  to 
establish  the  rule  that  special  achievement  alone  is  to 
warrant  promotion  are  we  not  doing  an  injustice  to  the 
men  who  from  the  nature  of  their  particular  line  of  em- 
ployment have  absolutely  no  chance  whatever  to  distin- 
guish themselves  }    Do  we  not  quite  as  effectually  destroy 
zeal  in  the  one  case  as  in  the  other  }    Surely  it  would  be 
very  disheartening  to  a  man  to  know  that  his  chance  of 
promotion  did  not  lie  along  the  regular  path  of  his  duty, 
and,  at  the  same  time,  such  a  knowledge  would  be  subver- 
sive of  railway  discipline.     I  presume  "  Superintendent  " 
will  admit  the  necessity  for  discipline  in  railway  manage- 
ment.    I  also  presume  he  will  admit  that,  in  the  main, 
discipline  consists  in  the  strict  observance  of  railway  rules 
and  regulations.     Therefore,  he  should  be  willing  to  admit 
that  railway  discipline  can  best  be  obtained  by  the  encour- 
agement of  strict  attention  to  duty.     Having  granted  this 
much,  I  claim  he  must  admit  that  promotion  should  be 
awarded  fairly  and  impartially  ;  and  such  award  is  impos- 
sible if  a  road  must  wait  until  some  special  act  on  the 
part  of  its  employes  calls  for  immediate  recognition  in  the 
shape  of  promotion.     It  is  in  routine  work  that  a  railway 
employe  should  excel — therefore  his  excellence  in  routine 
work  should  entitle  him  to  liberal  treatment ;  yet  "  Sup- 
erintendent "  would  seem  to  be  in  favor  of  reserving  pro- 
motion until  an  employe  did  something  of  a  "  sky-rocket " 
nature.     According  to  his  view — I  may  wrong  him,  but  he 
is  certainly  open  to  such  imputation— the  actual  duties  of 
a  railway  employe  are  matters  to  occupy  the  latter's  time 
when  he  has  nothing  else  to  do.    ■  \     '  :     ;"  i    ;.^  •    .    ' 
Furthermore,  there  is  but  one  safe  rule  by  which  all 
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favoritism  or  appearance  of  it  can  be  avoided,  and  that  is 
by  the  exercise  of  strict  promotion  according  to  length 
and  excellence  of  service ;  save,  possibly,  in  special  cases 
where  a  railway  employe's  aptitude  and  ability  are  so 
marked  that  he  may  be  safely  advanced  without  fear  of 
creating  jealousy  and  dissatisfaction  among  his  fellow 
employes.  /    :  '    '  '  \ 

Another  point  that  I  would  like  to  combat  is  the  theory 
held  forth  by  "  Superintendent  "  that  it  is  better  to  avoid 
a  •'  class  creation  " — the  railway  employe — and  that  a  little 
outside  blood  is  a  good  thing  for  a  railway  to  infuse  in  its 
system.  I  think  this  view  of  the  case  is  a  mistake.  To  a 
certain  extent  the  railway  employe  should  be  regarded  by 
the  railway  management  as  belonging  to  a  privileged  class. 
He  should  feel  that  there  will  be  no  outside  competition 
with  his  services,  and  that  he  is  secure  in  his  position 
during  good  behaviour.  Still  again,  a  railway  necessarily 
suffers  if  it  is  constantly  recruiting  its  ranks  from  other 
fields  and  perpetually  imparting  the  necessary  instruction 
and  information  to  a  set  of  green  hands.  A  railway  should 
train  its  hands,  not  teach  them,  and  with  the  system  of 
promotion  the  employe  is  gradually  fitted  for  the  place 
he  holds  by  years  of  actual  experience  and  training.  He 
learns  himself  what  his  duties  are,  and  does  not  have  to 
be  taught  them. 

In  conclusion  I  would  heartily  coincide  with  "  Superin- 
tendent "  in  holding  that  "  the  reward  of  meritorious 
service  is  the  most  powerful  means  of  securing  intelligent 
labor,"  but  I  do  not  coincide  with  his  definition  of  meri- 
torious service.  To  my  mind  the  most  meritorious  service 
a  railway  employe  can  render  his  road  is  strict  attention 
to  duty,  and  it  is  this  species  of  service  that  I  would 
recognize  in  the  adoption  of  the  system  of  promotion. 
My  anonymous  friend  concludes  his  latest  contribution 
with  an  aphorism  to  the  effect  that  "  promotion  should 
be  a  reward — not  a  pension."  Let  me  follow  his  example 
and  state  as  my  humble  opinion,  that  promotion  should  be 
a  growth — not  a  creation. 


LEGAL  REQUIREMENTS  UPON  THE   MECHAN- 
ICAL DEPARTMENT  OF  RAILWAYS. 


BY   WILLARD   A.    SMITH. 

[A  Paper  read  before  the  recent  Convention  of  the  American  Railway 
Master  Mechanics'  Association.] 


Recent  legislation  and  decisions  of  the  courts  have 
made  manifest  an  increasing  disposition,  on  the  {jart  of 
the  makers  and  interpreters  of  the  law,  to  hold  railway 
companies  responsible  for  a  high  degree  of  perfection,  not 
only  in  their  methods  of  operation,  but  also  in  the  ma- 
chinery which  they  employ.  On  the  subject  of  this  legal 
responsibility,  there  seems  to  be  in  the  public  mind  con- 
siderable misinformation  ;  and  on  the  part  of  railway 
officials,  to  some  extent,  a  lack  of  definite  knowledge.  It 
is  true  that  questions  arising  under  this  head  are  of  such 
varying  natures  and  influenced  by  so  many  circumstances 
of  fact,  that  it  is  difficult,  often,  to  determine  just  what 
the  result  of  a  suit  for  damages,  in  which  it  is  involved, 
wili  be.  It  is  also  true  that,  when  a  case  actually  arises, 
it  must  be  left  to  the  legal  department  of  the  road  to 
handle.  But,  as  prevention  is  better  than  cure,  and  the 
results  of  ignorance  and  negligence  are  altogether  out  of 
proportion  to  the  amount  of  labor  and  care  required  to 


avoid  them,  it  is  certainly  desirable  that  the  officer  in 
charge  of  the  mechanical  department  of  a  road  should 
understand  clearly  the  relations  in  which  it  stands  to  the 
law. 

It  is  the  intention  of  this  paper  to  present  briefly  and 
without  legal  technicalities  the  principles  of  the  law  on 
this  subject  as  they  exist  to-day ;  and  something  of  the 
future  tendency.  ;:      .•  :       :i ,  i   ; 

It  is  not  uncommon  for  an  inventor  or  the  promoter  of 
a  new  invention  to  say  :  "  The  law  will  force  railway  com- 
panies to  use  my  device ;  even  if  there  is  no  special  legis- 
lation for  it,  the  courts  will  hold  railway  companies  re- 
sponsible for  accidents  which  might  have  been  prevented 
by  its  use ;  and.  therefore,  they  must  come  to  it."  This 
kind  of  argument  is  constantly  used  in  the  endeavor  to 
induce  capital  to  invest  in  so-called  improvements ;  and 
has,  no  doubt,  led  to  much  injudicious  investment.  At 
the  other  extreme  are  those  railway  officials  who  do  not 
recognize  the  existence  of  any  legal  obligation  except  that 
which  is  directly  expressed  in  statutory  law,  and  forced 
upon  their  attention  by  strict  and  well-defined  penalties. 

The  common  law  relating  to  the  responsibility  of  car- 
riers of  merchandise  and  passengers,  antedates  the  exist- 
ence of  railways.  When  the  stage-coach  was  superseded 
by  the  locomotive,  the  general  principles  of  the  law  relating 
to  carriers  remained  the  same,  and  were  only  changed  so 
far  as  necessary  in  application  to  conform  to  the  new  con- 
ditions. The  earlier  decisions  were  inclined  to  hold  rail- 
ways to  a  higher  decree  of  care  than  stage  lines,  because 
steam  was  considered  a  more  dangerous  servant  than  the 
horse;  and  the  greater  the  risk  the  greater  should  the 
precautions  be.  In  later  times,  the  tendency  to  require 
greater  care  has  been  due  to  a  recognition  on  the  part  of 
the  legislatures  and  the  public  of  the  increasing  compara- 
tive value  of  human  life. 

In  the  progress  of  civilization  it  is  not  improbable  that 
this  tendency  will  continue  to  grow  until,  ultimately,  neg- 
ligence may  come  to  be  considered  synonymous  with 
crime ;  and  dollars  and  cents  will  not  balance  the  scale 
against  humanity.  A  world  which  has  reliazed  so  much 
from  inventive  genius  and  expects  so  much  from  it  will 
not  tolerate  any  kind  of  obstruction  to  its  full  fruition. 

There  are  two  general  divisions  of  injuries  for  which  a 
railway  company  may  become  liable  in  damages — those 
to  property  and  those  to  persons.  With  relation  to  goods 
received  for  transportation  little  need  be  said.  Under  the 
common  law,  the  carrier  is  absolutely  the  insurer  against 
all  loss  except  from  "act  of  God,"  (as  by  lightning)  or  the 
public  enemy.  In  modern  practice,  the  carrier  limits 
the  liability  by  special  contract  contained  in  the  bill  of 
lading;  but  he  cannot  avoid  liability  for  his  own  negli- 
gence. The  railway  company  has  the  strongest  possible 
financial  considerations  for  endeavoring  to  avoid  injury 
to  merchandise.  The  cases  in  which  it  can  excuse  itself 
for  any  loss  or  injury  thereto  are  comparatively  few. 

Merchandise  delivered  to  a  railway  company  for  trans- 
portation is  wholly  within  the  control  of  that  company. 
Not  so  with  passengers ;  they  are  endowed  with  reason 
and  the  power  of  locomotion.  These  powers  they  may 
exercise  for  their  own  safety  or  they  may  neglect  to  use 
to  their  own  injury.  A  passenger  may  place  himself  in  a 
position  of  danger,  notwithstanding  the  greatest  effort  of 
the  carrier  to  prevent  him  from  doing  so.  Hence  he 
must  be  held  responsible  for  his  own  safety  so  far  as  it  lies 
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within  his  power;  and  contributory  negligence  on  his 
part  will  relieve  the  railway  company  from  liability.  But, 
aside  from  this,  the  carrier  is  held  to  a  very  high  degree 
of  care,  not  only  in  the  operation  of  the  road,  but  in  the 
selection  or  manufacture  and  care  of  its  machinery  and  all 
its  appliances.  The  railway  company  does  not  absolutely 
insure  the  passenger ;  but  it  does  insure  him  against  all 
risks  due  to  its  own  neglect.  ■'}:'■  \--::^--^K'i'y-.:,-C'\..\'''.A. 

It  is  in  the  interpretation  of  this  word  "  neglect  "  that 
the  gist  of  the  matter  lies.  Various  expressions  have 
been  used  by  the  courts  in  defining  the  degree  of  care  re- 
quired of  a  carrier  of  passengers ;  and  these  have  passed 
into  the  text-books  of  the  law.  It  is  said  that  the  carrier 
is  "  held  only  to  the  utmost  care  of  a  cautious  person  ;  " 
that  it  is  "  liability  only  for  want  of  due  care,  diligence 
and  skill ;  "  and  that  it  is  responsible  "  only  as  far  as  hu- 
man care  and  foresight  will  go."  These  are  general  prin- 
ciples requiring  further  elucidation.  The  law  does  not 
require  anything  which  is  physically  or  morally  impos- 
sible ;  nor  a  degree  of  perfection  which  may  be  ideal  but 
is  not  practicable.  It  considers  that  the  business  of  a 
railway  is  to  furnish  transportation,  and  does  not  require 
an  expenditure  and  responsibility  so  great  as  to  make  the 
business  impracticable.  It  also  considers  the  position  of 
a  railway  and  does  not  require  so  much  in  the  way  of  ex- 
penditure from  a  small  road  with  light  traffic  as  it  does  of 
a  great  trunk  line.  In  other  words,  it  follows  the  dictates 
of  common  sense  in  determining  the  exact  meaning  of  the 
word  "  duty."  These  limitations,  however,  are  not  in- 
tended as  loop-holes  for  escaping  responsibility,  and  with- 
in these  lines  a  strict  account  is  held.  In  general  terms 
it  may  be  said  that  a  railway  company  must  be  abreast  of 
the  times.  In  the  construction  of  its  machinery  it  must, 
in  the  first  place,  exercise  the  greatest  care  in  the  pur- 
chase of  materials.  The  most  approved  tests  must  be 
used  ;  and  quality  must  be  considered  before  price.  It 
would  doubtless  be  considered  negligence  for  a  railway 
company  to  purchase  and  use  a  wheel  costing  only  seven 
or  eight  dollars,  when  the  best  expert  testimony  was  that 
a  good  reliable  wheel  could  not  possibly  be  made  for  less 
than  ten  or  twelve  dollars.  Such  action  would  betray  a 
recklessness  which  no  court  could  excuse.  It  has  been 
held  that  axles  must  be  tested  by  the  most  approved 
methods  in  use,  and  that  a  railway  company  "  must  apply 
to  boilers  of  locomotives  every  test  recognized  as  neces- 
sary by  experts."  And  this  liability  is  not  avoided  by 
purchasing  machinery  already  made,  from  manufacturers. 
The  negligence  of  the  manufacturer  attaches  to  the  rail- 
way company  buying  and  using  his  machinery.  Nor  will 
the  high  reputation  of  the  manufacturer  avail  the  railway 
company  as  a  defense. 

The  only  exception  to  these  rules  is  in  the  case  of 
"latent  defects  which  could  neither  be  guarded  against  in 
the  process  of  construction  nor  discovered  by  subsequent 
examination  ; "  and  this  will  be  construed  in  the  light 
of  the  highest  scientific  skill.  Many  defects  which  were 
once  considered  latent  can  now  be  discovered ;  the  causes 
are  known  and  can  be  guarded  against.  Such  cases  will 
be  considered  with  reference  to  the  "  present  state  of  the 
art " — ignorance  of  which  is  no  excuse.  So,  when  a  ma- 
chine or  vehicle  has  been  put  in  operation,  continual 
watchfulness  is  required,  and  a  cautious  observance  "  of 
all  accustomed  and  known  tests  for  the  discovering  of 
their  insufficiency,  as  often  as  circumstances  require." 


In  an  interesting  case,  the  tire  of  a  driving-wheel  had 
been  tested  when  new ;  subsequently  it  was  returned  and 
not  again  tested.  It  was  held  that  the  neglect  to  make 
this  second  test  rendered  the  railw^ay  company  liable  for 
an  injury  resulting  from  the  breaking  of  the  tire.  The 
factor  of  safety  must  be  sufficiently  large  to  cover  all  the 
probabilities,  if  not  quite  the  possibilities,  and  no  chances 
must  be  taken.    . '    '  '- :.  •       <^''}\-  - :^^-{,  v'^  ,■'..-.■.'::.  .-;    ;. 

We  now  come  to  the  imjx)rtant  question  in  how  far  a 
railway  company  is  legally  bound  to  adopt  new  inventions 
and  improvements.  The  rule  governing  this  subject  has 
its  limits  ;  but  within  these  limits  it  is  one  of  great  and 
growing  importance.  The  courts  are  more  and  more  in- 
clined to  hold  carriers  to  a  strict  responsibility ;  and  this 
is  being  supplemented  to  a  considerable  extent  by  legis- 
lative action.  Generally  speakmg.  a  railway  company  is 
under  legal  obligation  to  adopt  such  new  inventions  and 
improvements  in  the  construction  of  its  equipment,  as 
will  conduce  to  the  safety  of  travel.  This  does  not,  how- 
ever, cover  every  possible  device ;  nor  any  which  are  only 
theoretical  or  in  the  experimental  stage.  It  is  not  obliged 
to  experiment  with  everything  which  looks  well,  nor  to 
accept  the  mere  experiment  and  limited  experience  of 
others.  Nor  is  it  obliged  to  use  any  device  which  might 
accomplish  its  object  in  one  direction,  but  at  too  great  a 
risk  or  actual  detriment  in  others.  It  must  keep  up — not 
with  the  very  highest  scientific  skill,  nor  the  most  ad- 
vanced flight  of  inventive  genius — but  with  the  actual 
and  general  mechanical  progress  of  the  times.  The  law 
requires  the  adoption  and  use  of  such  inventions  and  im- 
provements as  are  well-known  and  generally  approved — 
as  for  instance,  continuous  power  brakes ;  platforms  which 
prevent  telescoping ;  and  many  other  devices  which  will 
readily  occur.  But  there  are  always  a  large  number  of 
inventions  in  existence  which  have  not  been  demonstrated 
to  be  successes,  and  concerning  the  value  of  which  there 
may  rightly  be  a  difference  of  opinion.  It  thus  appears 
that  success  is  the  criterion  which  the  law  applies  ;  and 
that  it  is  not  in  the  earlier  stages  of  the  history  of  an  in- 
vention that  it  is  aided  by  this  principle,  but  after  it  has 
really  won  practical  recognition.  •/>■'.  ivV^^^^-^'r^^^^".^ 

The  same  principle  regarding  the  adoption  of  inventions 
applies  to  other  classes  of  injuries  besides  those  to  pas- 
sengers. Neglect  to  use  suitable  gates  at  crossings ; 
valves  for  preventing  the  noise  of  escaping  steam  which 
frightens  horses ;  spark-arresters  for  the  prevention  of 
setting  fire  to  property  along  the  track — will  render  a 
company  liable,  because  such  injuries  are  clearly  prevent- 
able, within  the  limits  of  reasonable  care  and  expense. 

It  will  readily  be  seen,  from  what  has  been  said,  that 
the  questions  which  arise,  under  our  subject,  are  largely 
questions  of  fact  as  well  as  of  law  ;  and  that  the  amount 
which  a  railway  company  will  have  to  pay  in  damages  in 
such  cases  will  depend  to  a  considerable  extent  upon  the 
degree  of  care,  intelligence  and  foresight  exercised  by 
those  in  charge  of  its  mechanical  department.  ..        ;;        .; 

In  many  States  this  principle  has  been  to  a  certain  extent 
defined  by  specific  legal  obligation  in  the  shap)e  of  statutes 
— as  for  instance,  by  a  law  requiring  the  use  of  stoves 
in  which  the  fire  will  be  automatically  extinguished  in 
case  of  fire.  Such  statutes  do  no  increase  the  common  law 
liability ;  but  reduce  the  question  of  fact  to  a  simple  issue. 

The  subject  of  injuries  to  employes  is  upon  an  entirely 
different  basis  from  those  which  we  have  thus  far  consid- 
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ered.  The  employe  is  supposed  to  understand  all  the 
ordinary  risks  of  his  employment  and  to  accept  them.  The 
employer  is  supposed  to  furnish  good  machinery  and  im- 
proved devices ;  but  is  not  liable  for  injuries  resulting 
from  defects  which  were  obvious  to  the  employe.  If  the 
employe  notifies  the  company  of  such  defects  and  they 
are  not  remedied,  it  is  his  duty  after  a  reasonable  time  to 
leave  the  employment.  But  if  he  is  injured  by  some  de- 
fect which  is  not  obvious  to  him,  and  which  the  company 
should  have  known  and  remedied,  he  can  recover.  Except 
when  otherwise  laid  down  by  statute,  the  employer  is  not 
responsible  for  an  injury  to  an  employe  resulting  from  the 
negligence  of  a  fellow  employe.  Questions  as  to  who  are 
fellow  employes,  and  many  others  involved  in  those  rela- 
tions, have  called  forth  numerous  decisions. 

But  of  late  it  has  become  quite  general  for  railway  com- 
panies to  require  employes  to  assume  all  risk,  by  the  con- 
tract of  employment.  The  law  permits  this  except  in  the 
case  of  criminal  neglect — a  thing  which  is  hard  to  prove. 
This  virtually  puts  an  end  to  damage  suits  on  the  part  of 
employes  ;  and  has  removed  one  principal  inducement  for 
a  railway  company  to  adopt  certain  classes  of  improve- 
ments. Employes  generally  are  willing  to  assume  the 
risk  ;  and  do  not  make  any  decided  demand  for  the  adop- 
tion of  safety  appliances.  Their  reckless  disposition  has 
been  frequently  illustrated.  In  one  State  where  many 
brakemen  had  been  killed  by  overhead  bridges,  a  law  was 
passed  requiring  the  suspension  of  hanging  straps  across 
the  road  near  the  bridges,  which  gave  warning  to  the 
brakeman  by  a  slight  blow.  The  brakemen  began  very 
soon  to  be  annoyed  by  them  and  and  to  cut  them  oflf ;  and 
it  was  actually  found  necessary  to  protect  them  by  making 
it  a  crime  to  destroy  them.  The  law  must  sometimes 
step  in  to  protect  the  improvident  and  reckless  from 
themselves.  Acting  upon  this  principle,  the  legislatures 
of  several  States  have  lately  passed  laws  looking  to  pre- 
servation of  life  and  limb,  by  requiring  railway  companies 
to  adopt  automatic  couplers.  State  railroad  commission- 
ers are  also  making  investigations  with  a  view  to  urging 
still  further  legislation  of  a  similar  character.  Whether 
the  desired  end  can  be  attained  or  even  hastened  in  this 
manner  may  be  a  matter  of  doubt.  But  there  can  be  no 
doubt  that  it  is  due  to  an  existing  public  sentiment,  and 
that  the  tendency  will  continue  and  increase.  It  can  not 
be  successfully  resisted  and  opposition  will  only  intensify 
it.  Railway  officials  can  only  successfully  meet  it  by  such 
enlightened  action  as  shall  make  it  superfluous  and  alto- 
gether unnecessary.  The  mechanical  officers  of 'railways 
have  been  engaged  in  this  work  of  improvement  for  years, 
with  manifestly  great  results  in  certain  directions.  To  a 
certain  extent  they  have  been  hindered  and  embarrassed 
by  the  lack  of  cooperation  on  the  part  of  those  superiors, 
whom  financial  considerations  are  the  only  things  which 
can  influence.  The  requirements  of  the  law  may  make 
themselves  felt  by  boards  of  directors  who  are  not  in- 
clined to  listen  to  the  arguments  of  those  in  charge  of 
their  mechanical  departments.  It  may  thus  prove  that 
properly  directed  legislative  action  will  overcome  existing 
obstacles,  and  really  give  an  impetus  to  mechanical  im- 
provement, by  clearing  the  way.  If  this  be  true,  it  is  the 
part  of  wisdom  not  to  antagonize  the  action  of  our  legis- 
lators, but  to  endeavor  to  direct  it  into  proper  channels; 
and  to  place  in  their  hands  the  most  complete  and  reliable 
information  on  the  topics  which  they  arc  investigating. 


CAR-INSPECTION. 


!■:;-■' 


The  conditions  under  which  cars  are  exchanged  from 
one  road  to  another,  though  usually  supposed  to  be  settled 
by  the  rules,  are  actually  in  a  most  unsettled  and  un- 
satisfactory state  to  all  concerned.  Those  who  interpret 
them  in  a  lax  manner  are  no  better  satisfied  than  those 
who  wish  to  apply  them  with  the  most  rigid  interpreta- 
tion. Almost  every  car-builder  sees  his  road  subjected  to 
unnecessary  expense,  delays  and  annoyances  which  are 
traceable  in  various  ways  to  the  exchange  system  and  its 
abuses.  Theoretically  the  exchange  of  cars  under  the 
rules  is  perfectly  fair,  and  should  be  attended  with  no 
difhculties. 

Regular  running  repairs  are  made  by  the  roads  on  which 
the  car  happens  to  be  when  they  become  necessary,  while 
the  wheels  are  supplied  at  the  expense  of  the  owner,  at  a 
specified  rate.  This  perfectly  fair  and  simple  method  of 
conducting  the  interchange  of  cars  is  no  longer  possible. 
The  rules  which  app>ear  to  cover  all  cases  no  longer  do  so. 
If  they  are  enforced,  as  they  frequently  are,  the  penalty 
always  falls  on  the  innocent  party.  And  what  is  of  even 
more  importance  than  the  injustice,  the  traffic  is  inter- 
rupted and  general  managers  have  to  interfere,  and,  at 
the  risk  of  accident,  forward  defective  cars  over  their 
roads.  Not  a  few  of  the  evils  of  car  interchange  arise 
from  the  diversity  of  opinion  among  car-inspectors. 
There  are  very  few  points  at  which  there  is  a  uniformity 
of  practice,  and  it  was  at  one  time  hoped  that  joint  in- 
spection would,  to  a  great  extent,  remedy  the  evils  of  the 
system.  '■.-■.'    -■■/'.  .i'.'"  '.  -i- '  ":^-^. -•::'■,:.  -  .-■■'::■-■■■.      ^:^■'•  -.  " 

While  this  brought  about  a  great  improvement,  there 
were  many  things  much  too  deep  to  be  reached  by  any 
convention  of  car-builders.  The  officers  of  the  roads  ap- 
pear to  be  ignorant  of  the  evils  which  have  grown  up 
under  the  system,  and  of  the  enormous  expense  which 
the  abuses  entail.  The  almost  universal  effort  to  get 
materials  and  supplies  at  the  lowest  possible  figures,  re- 
gardless of  quality,  has  produced  a  result  which,  to  say 
the  least,  was  little  foreseen  by  the  purchasing  agents  or 
superintendents. 

It  has  been  repeatedly  stated  by  persons  connected  with 
roads  owning  line-cars  that  their  true  policy  in  purchasing 
for  the  lines  was  to  buy  the  cheapest  cars  which  could  be 
obtained,  regardless  of  pattern,  workmanship,  strength  or 
durability.  This  is  a  practical  recognition  of  the  fact 
that  the  cars  are  on  foreign  roads  for  the  greater  portion 
of  the  time,  that  the  running  repairs  while  at  home  are 
but  a  small  percentage  of  the  total  which  they  require, 
and  that  of  the  actual  repairing  the  owner  pays  for  a 
small  share.      '"■  -^ ''v '/'^  ■.'"•■■■:  ...^■■'   ;;:•:■■■■.-■:.■-•     1-^ '■■':"■::■ / 

The  saving  in  first  cost  effected  by  the  cheap  and 
shoddy  cars  is  a  very  large  one.  On  a  contribution  of  500 
cars  to  a  line  a  saving  of  S50  per  car  represents  $25,000. 
On  foreign  roads  the  repairs  are  made  according  to  the 
rules.  Cheap  wheels  are  replaced  by  others  which  are 
good,  at  the  standard  price.  Running  repairs  are  made 
by  the  roads  on  which  the  cars  happen  to  be  without  cost 
to  the  owners,  even  though  these  are  many  times  greater 
than  those  of  an  honestly-built  car.  So  great  has  the 
evil  of  poor  wheels  become,  that  some  roads  have  seri- 
ously considered  the  proposition  to  buy  the  cheap  $5.50 
wheels  for  the  purpose  of  replacing  others  of  the  same 
kind  under  foreign  cars.     This,  however,  does  not  meet 
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the  case  entirely.  The  owner  of  the  cheap  car  saves  the 
trouble  and  delay  of  renewing  the  wheels,  and  no  small 
portion  of  the  actual  cost  of  running  repairs,  in  addition 
to  the  interest  on  the  capital  \#fecrip€  would  have  other- 
wise expended. 

In  one  sense  the  inspection,  as  at  present  carried  out,  is 
a  failure. 

The  road  which  is  dishonest  or  careless  throws  a  heavy 
burden  upon  all  roads  with  which  its  connnects.  And 
unfortunately  these  roads  have  no  means  of  retaliation. 
The  same  is  true  of  roads  maintaining  an  absurdly  fine 
inspection. 

By  means  of  it  they  throw  the  bulk  of  repairs  upon  all 
roads  with  which  they  make  connections.  In  a  through 
line  from  West  to  East,  composed  of  a  dozen  roads  or 
more,  there  will  be  found  a  great  variety  of  policy  and 
practice  in  car  repairs.  Rather  more  than  half  may  be 
classed  as  disposed  to  be  fair.  They  are  willing  to  keep 
their  rolling-stock  in  a  condition  which  makes  it  safe  to 
run.  There  will  be  three  or  four  that  propose  to  "  skin  " 
and  make  only  such  repairs  as  may  be  absolutely  neces- 
sary to  keep  their  cars  on  the  road.  Lastly  there  will  be 
one  or  two  roads  which  will  insist  on  fine  inspection. 
Upon  any  system  of  roads  thus  constituted  most  of  the 
repairs  will  fall  upon  those  roads  which  wish  to  keep 
their  rolling-stock  in  a  fair  condition.  In  addition  to 
repairing,  these  roads  must  also  burden  themselves  with 
the  cost  of  transferring  a  vast  quantity  of  "  time  "  and 
bulk  freight.  The  way  in  which  this  happens  is  very 
simple.        '^  •-■:;■.  ^^:/-'' ".■■;-.-•■•' '/^'^H  >;: ;-:;■; \ :?."*:•  ■■:?■.•* v'  ■.•";■  .•■-•^:; 

A  road  which  cares  very  little  for  the  condition  of  its 
rolling-stock  forwards  a  lot  of  grain  East  in  cars  which 
are  not  fit  to  run,  or  which  need  serious  repairs.  Easy  in- 
spectors pass  them  along  until  they  have  half  completed 
their  journey,  and  a  road  is  reached  which  calls  for  a  fair 
inspection.  They  are,  of  course,  cut  out  of  the  train  and 
the  load  transferred.  This  is  done  at  the  joint  expense  of 
the  roads  meeting  at  the  point  where  the  inspection  was 
made.  The  car  is  returned  to  the  owners  for  repairs  and 
the  two  roads  have  to  pay  the  cost  of  transferring  the 
freight. 

This  is  but  a  small  item  and  would  cause  but  little  com- 
plaint in  itself.  The  exasperating  feature  is,  that  in  due 
course  of  time,  the  same  car  comes  back  with  another 
load,  with  its  defects  increased  by  the  round  trip  which  it 
has  made.  In  hundreds  of  cases  after  loads  have  been 
transferred  and  the  cars  returned  to  the  owners  for  re- 
pairs, the  same  cars  have  come  back  loaded  but  without 
the  repairs,  and  the  loads  have  been  transferred  four  times 
in  succession.  In  some  cases  a  hundred  cars  out  of  five 
hundred  have  been  marked  for  a  transfer  of  freight.  As 
long  as  these  cars  can  be  kept  on  the  tracks  they  are  sent 
forward  loaded,  and  the  repairs  are  at  last  made  by  other 
roads  in  self-defence, 

The  actual  owners  of  the  cars  are  not  always  most  at 
fault  in  these  matters,  since  the  broken  cars  may  be  loaded 
by  others  and  sent  East.  Another  class  of  car  makes 
difficulty  at  the  point  of  fine  inspection.  This  embraces 
those  that  are  perfectly  safe  to  run,  but  have  minor  defects. 
Two  or  three  roads  have  inspected  and  hauled  them  in 
perfectly  good  faith,  as  the  defects  are  not  of  a  character 
to  make  the  car  unsafe.  Reaching  the  road  where  a  par- 
ticularly fine  inspection  is  insisted  upon,  these  are  thrown 
out.    It  very  frequently  happens  that  the  transfer  of  freight 


has  to  be  made  by  the  company  over  whose  road  the  car 
has  come.  '^■'"-■■-  '.'---'':.  .  ■v^:-.-.^-.-a.->v-  ■  y.'r--'::\'--i\s-  s:-~. 

The  question  of  close  inspection  is  one  which  has  many 
sides.  In  theor)-^  a  large  majority  of  car-builders  are  in 
favor  of  it,  as  it  tends  to  greater  safety.  As  practiced  at 
the  present  time,  it  is  eminently  unjust.  Wheels  are  taken 
out  for  hair-cracks  in  the  plate  which  have  evidently  ex- 
isted since  the  wheel  was  cast. 

We  have  seen  many  wheels  of  this  kind,  which,  from 
the  wear  of  the  tread,  it  is  safe  to  say  have  made  long 
mileages.  Wheels  are  thrown  out  for  cracks  so  minute, 
that  to  make  inspection  certain  the  cars  would  have  to  be 
turned  upside  down  and  the  work  done  in  broad  daylight. 
The  plea  for  inspection  of  this  kind  is,  that  it  is  conducive 
to  the  safety  of  the  roads.  While  close  inspection  does, 
to  a  great  extent,  prevent  accident  due  to  the  failure  of 
rolling-stock,  this  is  not  always  the  reason  for  its  adoption. 
Card  a  car  and  it  will  pass  unquestioned  with  "a  defect 
which  would  otherwise  have  thrown  it  out  as  dangerous. 
For  example,  a  car  with  a  nut  off  from  a  bolster  truss- 
rod,  would  be  thrown  out  as  dangerous  if  it  was  found 
without  a  card.  We  recently  saw  a  car  carded  for  this 
defect  which  had  been  in  service  four  months.  Cars  are 
cut  out  for  "  bad  ends  "  when  the  defect  shows  as  a  mere 
insignificant  crack.  We  have  seen  a  flat-car  loaded  with 
rails  cut  out  because  the  load  had  shifted  eighteen  inches 
in  handling  and  the  rails  projected  nearly  as  far  as  the 
draw-head.  This  entailed  handling  on  the  part  of  the  de- 
livering road  which  was  entirely  unnecessary. 
■"■'■•  A  counterbore  is  often  marked  as  a  loose  wheel,  and 
two  half-cracks  in  brackets  have  thrown  a  wheel  out. 
Oil  coming  through  a  porous  hub  is  often  mistaken  for  a 
loose  wheel.  Sand-cracks  as  old  as  the  wheel  itself  have 
also  caused  rejection.  We  have  seen  a  pair  of  wheels 
taken  from  under  a  car  for  cracks,  which  under  a  magni- 
fying glass  proved  to  be  the  remains  of  fins  which  had 
been  broken  off.  Sometimes  inspection  has  been  carried 
so  far  as  to  reject  cars  coming  home  for  repairs.  The  ob- 
jection to  be  found  with  the  very  close  inspection  is,  that 
it  is  not  carried  far  enough,  and  is  one-sided,  and  cars 
would  pass  a  night  inspector  v^-hen  they  would  be  thrown 
out  in  the  daytime.  If  it  is  to  be  applied  at  all,  it  should  be 
adopted  by  all  the  roads.  It  must  be  applied  intelligently 
and  should  be  consistent.  If  one  wheel  is  to  be  scraped 
and  searched  with  a  glass  for  old  hair-cracks,  all  wheels 
must  be  treated  in  the  same  manner. 

If  a  cracked  bolster  is  unsafe  to  run  without  a  card,  it 
is  equally  unsafe  with  one.  The  excuse  for  using  or  ac- 
cepting the  card  is  to  secure  the  road  taking  the  car  from 
the  expense  of  the  repair.  This  is  true,  but  it  is  also  true 
that  if  a  wheel  fails  the  owner  will  have  to  replace  it. 
There  are  plainly  other  reasons  for  such  critical  inspec- 
tions in  some  directions,  coupled  with  laXness  in  others. 
The  wheels  with  the  hair-cracks  do  not  open  suddenly  nor 
break  without  warning.  Attempts  have  been  made  to 
show  that  this  was  the  case,  but  we  think  the  demonstra- 
tions have  not  been  satisfactory.  To  inspect  cars  in  the 
manner  which  many  car-builders  advocate  is  out  of  the 
question  at  the  present  time.  No  road  in  the  country  has 
its  rolling-stock  in  such  a  condition  as  to  warrant  it,  for 
traffic  would  be  suspended  and  at  many  points  practically 
stopped. 

That  it  is  desirable  to  keep  cars  in  perfect  condition  is 
not  to  be  doubted.    This  must  be  accomplished,  however, 
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by  the  roads  undertaking  a  thorough  system  of  repair  of 
rolling-stock,  and  then  insisting  upon  rigid  inspection  at 
all  exchange  points.  The  exchange  of  cars  and  the  system 
of  repairing  foreign  cars  calls  for  the  most  careful  investi- 
gation from  the  superintendents  of  the  roads.  And  it 
would  be  well  if  the  through  lines  could  come  to  some 
mutual  agreement  in  regard  to  the  exchange  and  repairs 
of  cars  which  they  could  maintain.  If  one  or  two  roads 
take  a  car  in  good  faith  and  haul  it  the  whole  length  of 
their  lines,  it  should  not  be  thrown  out,  upon  delivery,  if 
the  defect  has  not  increased. 

The  judgment  of  two  experienced  car-builders  should 
settle  the  question,  and  cars  which  they  have  taken 
should  be  accepted  as  against  the  opinions  of  another 
who  demurs  on  the  ground  of  minor  and  perhaps  trivial 
defects. 

While  joint  inspection  has  done  much  to  facilitate  the 
exchange  of  cars,  it  has  not  remedied  all  th«  evils  of  the 
system. 

It  seems  that  it  should  provide  some  arrangement  at  the 
inspecting  points,  by  which  A  should  be  prevented  from 
receiving  a  car  intended  for  B,  but  which  B  will  not  receive 
from  A  after  the  latter  has  hauled  it  the  whole  length  of 
his  line.  In  such  a  case  the  intermediate  road  has  to  make 
the  repairs,  which  should  fall  upon  the  owners.  For  ex- 
ample, a  road  delivering  cars  to  a  road  in  the  State  of 
Massachusetts,  may  take,  through  a  joint  inspector,  cars 
without  a  step,  or  lacking  some  of  the  particulars  called 
for  by  Massachusetts  law.  Before  these  cars  can  be  de- 
livered, the  repairs  must  be  made  by  the  intermediate 
road.  In  justice,  such  cars  should  have  been  turned  back 
to  the  owners,  or  steps,  brakes,  etc.,  should  be  put  on  and 
charged  to  the  owners.  .    •   : 

The  plan  strongly  advocated  by  some  of  the  oldest  car- 
builders  in  the  country  is  to  charge  repairs  of  all  kinds  to 
the  owners  of  the  cars.  Under  such  an  arrangement  cars 
would  not  be  turned  back  for  trifling  defects.  They  would 
have  the  needful  repairs  made,  which  would  be  charged  to 
the  owners.  The  only  exceptions  to  this  rule  would  be  in 
cases  when  the  hauling  road  damages  the  cars  through 
accident  or  careless  handling.  On  the  mileage  basis,  this 
plan  would  work  no  hardship.  It  would,  if  adopted, 
revolutionize  railway  rolling-stock,  and  would  gradually 
bring  it  into  first-class  condition  by  making  it  the  interest 
of  every  road  to  keep  up  its  own  repairs. — W.  E.  P.,  in 
National  Car-Builder. 


Railways  in  Belgium. 


As  regards  mileage  in  comparison  with  area,  Belgium 
to.-day  enjoys  the  premier  position  among  the  nations  of 
the  world.  Per  i,ooo  sq.  kilom.  (620  miles)  there  are  85 
miles  of  railways  in  Belgium,  57  in  Great  Britain,  39  in 
Germany,  30  in  France,  and  10  in  the  United  States.  A 
recent  official  report  shows  that  there  were  3,038  kilom. 
belonging  to  the  state  and  1,255  kilom.  belonging  to  the 
companies  on  Belgian  territory.  To  this  reseau  should  be 
added  1,637  kilom.  of  accessory  lines  and  station  exten- 
sions, which  make  5,931  kilom.  (3,685  miles)  of  line  in  Bel- 
gium proper.  If,  again,  there  be  added  215  kilom.,  the 
length  of  line  owned  by  the  companies  in  foreign  territory, 
the  grand  total  is  6,146  kilom.  (3,817  miles).  When  it  is 
remembered,  says  the   London  (Eng.j   Official  Railway 


Gazette,  that  Belgium  includes  but  11,369  square  miles,  it 
will  be  seen  that  the  growth  of  her  railway  system  is  re- 
markable. The  network  of  lines,  for  all  the  world  like  a 
cobweb,  is  as  close  and  intricate  as  in  the  English  counties 
of  Lancashire  and  Yorkshire,  so  proximate  are  the  busy 
towns  and  villages — Ostend,  Bruges,  Ghent,  Brussels, 
Termonde,  Malines,  Antwerp,  Tournay,  Courtray,  Tour- 
coing,  Quiveron,  Jemappes,  Mons,  Charleroi,  Namur,  Lou- 
vain,  Liege,  Verviers,  Ypres,  Jurbise,  Luxembourg,  Ni- 
velles — all  within  an  area  less  than  one-eighth  that  of 
Great  Britain.  The  State  railway,  which  extends  to 
Ostend,  the  principal  seaport,  runs  from  Brussels  to  the 
frontier  of  France  at  twelve  points,  to  the  Prussian  fron- 
tier at  one  point,  to  the  Luxembourg  frontier  at  two 
points,  and  to  the  Dutch  frontier  at  two  points.  The 
rolling-stock  is  extensive.  To  work  these  lines  the  State 
has  1,570  locomotives,  13  stationary  engines,  3,006  passen- 
ger-cars, 691  baggage,  mail  and  express-cars,  and  also  41,384 
goods  vehicles.  On  the  companies'  lines  there  are  533 
locomotives,  818  passenger-cars,  449  other  vehicles,  and 
13,915  vehicles  for  the  goods  service.    • 


Contributions  to   a   National   Museum   Illustrating 
Steam -Transportation.  .  I :         ;.. 


Mr.  J.  E.  Watkins,  of  Camden,  N.  J.,  who  has  recently 
been  appointed  Honorary  Curator  of  the  section  of  Steam- 
Transportation  (Railroads  and  Steamboats)  in  the  United 
States  National  Museum,  in  connection  with  the  Smith- 
sonian Institution,  is  authorized  by  the  Institution  to  treat 
in  the  interests  of  the  National  Museum  with  any  persons 
who  may  be  willing  to  aid  in  the  development  of  this  sec- 
tion, and  to  add  to  the  collection  already  in  the  Museum, 
objects  illustrative  of  the  history  and  growth  of  this  in- 
dustry in  the  United  States.  Specimens  thus  acquired 
will  be  exhibited  in  the  Museum  in  the  name  of  the 
donor.     Mr.  Watson  has  issued  the  following  circular :. 

"  In  order  that  the  collection  in  connection  with  this  sec- 
tion may  be  made  as  complete  and  creditable  as  possible 
your  cooperation  is  earnestly  requested. 

"  The  Pennsylvania  Railroad  Company  has  already  pre- 
sented to  the  Museum,  Locomotive  No.  i  (of  the  Camden 
and  Amboy  Railroad  Company),  more  familiarly  known 
as  the  "  John  Bull,"  together  with  a  section  of  tke  original 
track,  laid  with  some  stone  blocks,  etc.,  uf)on  which  this, 
the  oldest  engine  on  their  system,  ran.  Many  other  valu- 
able relics  from  other  railroads  have  also  been  furnished. 

"  I  shall  be  glad  to  receive  information  as  to  the  where- 
abouts of  parts  of  such  locomotives,  cars,  steamboats, 
track,  etc.,  as  may  be  of  historic  value,  together  with 
authentic  drawings  of  early  railway  appliances,  also 
old  tickets,  old  time-tables,  systems  of  old  baggage- 
checks,  etc. 

"  A  nation  which  contains  within  its  borders  over  120,000 
miles  of  railway,  representing  a  stock  and  bonded  capital 
of  over  7,000,000,000  of  dollars,  should  be  zealous  to  pre- 
serve the  history  of  the  efforts  of  the  pioneers  in  railway 
construction  and  equipment,  which,  during  the  last  half- 
century,  have  had  such  an  immense  influence  ujjon  our 
growth  and  the  development  of  our  civilization. 

"  With  this  end  in  view  the  authorities  of  the  National 
Museum  have  organized  this  section,  by  which  they  hope 
to  perpetuate  the  history  of  the  birth  and  development  of 
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the  American  railway  and  steamboat,  as  well  as  to  add  an 
interesting  and  instructive  feature  to  the  museum,  which 
is  annually  visited  by  between  two  hundred  and  three 
hundred  thousand  persons,  hailing  from  every  State  and 
Territory  in   the  Union,  as  well  as  from  almost  every 

nation." 

■  •   ■■■.•    ■ -♦ -^■■•■■-  .'•■  :'■;  :.■''"■-■: 

English  and  American  Railway  Speed.      ..... 


So  many  "  Englishmen  "  have  written  to  the  New  York 
World  criticising  its  statements  concerning  the  speed  of 
English  railway-trains,  and  asserting  that  their  Irishmen, 
Scotchmen  and  Dutchmen  averaged  fifty  miles  an  hour — 
some  claiming  a  mile  a  minute — that  a  recent  issue  of  that 
journal  showed  the  relative  speed  of  American  and  Eng- 
lish trains,  the  actual  time  being  taken  from  the  official 
time-tables.  The  average  speed  of  the  "  Flying  Dutch- 
man "  is  36  miles  per  hour  from  the  start  at  Paddington 
station  at  1 1:45  A.  M.  to  the  finish  at  Penzance.  325  ^4^  miles. 
From  London  to  Exeter,  193^^  miles  in  4X  hours,  it  aver- 
ages 45 >^  miles  per  hour,  but  from  Exeter  to  Land's  End 
it  is  only  an  "accommodation."  The  "  Flying  Scotsman  " 
leaves  the  King's  Cross  at  10  a.  m.  and  runs  into  Waverly 
station,  Edinburgh,  396^^  miles,  at  7  P.  M.,  an  average 
speed  of  44  miles  per  hour.  Its  first  dash  is  from  London 
to  Grantham,  105  miles.  Its  second  dash  is  from  Grant- 
ham to  York,  84  miles.  The  139  miles  are  run  in  3  hours 
and  55  minutes,  an  average  of  48  miles  an  hour.  After 
this  spurt  its  speed  drops  to  40  miles  per  hour,  taking  5 
hours  and  5  minutes  for  the  remaining  2oy%  miles  from 
York  to  Edinburgh.  The  "  Wild  Irishman "  averages 
only  ^oYz  miles  per  hour  for  its  short  run.  A  train  runs 
on  the  London  and  Brighton  50  miles  in  i  hour  and  10 
minutes,  or  43  miles  an  hour.  The  400  miles  at  44  of  the 
"  Scotsman  "  is  not  only  inferior  as  a  feat  to  the  1,000- 
mile  run  at  41  between  New  York  and  Chicago,  but  in- 
ferior to  the  Philadelphia  express,  which  leaves  Jersey  City 
at  4:10  p.  M.  and  reaches  the  Quaker  City  at  5:55  P.  M. — 
90  miles  in  105  minutes,  or  51^  miles  per  hour.  Short 
dashes  at  high  rates  of  speed  are  common  on  American 
roads,  and  stories  can  be  told  by  American  locomotive 
engineers  (when  not  under  oath)  that  would  make  the 
hair  of  any  one  of  their  British  brethren  stand  on  end. 


Proposed   Tunnel  from  the  Canadian  Mail  Line  to 
Prince   Edward's   Island. 


'  As  one  of  the  terms  upon  which  Prince  Edward's  Island 
entered  the  Dominion,  the  Canadian  government  were  to 
keep  up  a  continuous  communication  between  mainland 
and  island,  Winter  and  Summer.  This  part  of  the  union 
the  government  has  failed  to  carry  out,  and  the  British 
government  has  been  appealed  to.  Senator  Howland  be- 
lieves he  has  solved  the  difficulty,  and  has  submitted  to 
the  Senate,  plans  and  profiles  of  a  scheme  by  which  steam 
communication  may  be  carried  on  all  the  year  round  by  a 
system  of  tunneling  such  as  now  runs  under  the  Clyde, 
Severn  and  Thames,  and  which  has  been  favorably  re- 
ported upon  by  Vernon  Smith,  C.  E.,  well  known  in  engi- 
neering circles  in  America  and  Great  Britain.  The  total 
distance  from  Cape  Tormentine  to  Cape  Traverse,  the  two 
terminal  points,  is  eight-and-a-half  miles.  Between  these 
two  points  are  the  Straits  of  Northumberland.     It  is  pro- 


posed to  run  a  tunnel  composed  of  metal  cylinders  three- 
eights  of  an  inch  thick,  1 5  feet  in  diameter,  lined  with  con- 
crete two-and-a-half  feet  thick,  giving  a  clear  passageway 
at  10  feet,  through  which  cars  may  be  drawn  by  fireless 
engines  ;  also  to  run  piers  out  from  the  mainland  on  the 
New  Brunswick  side  10,000  feet,  and  Irom  the  Prince 
Edward's  side  4,000  feet.  To  reach  the  bottom  of  the 
straits,  which  at  the  ends  of  these  piers  is  20  feet  below 
water  level,  a  cylinder  will  run  down  a  gradual  incline. 
Ventilation  will  be  secured  from  a  shaft  sunk  about  half 
way  across  the  straits,  at  which  point  the  water  is  90  feet 

deep.       ■....- 

•,-:.■■:    _____ ^__ %■-■..,  r    ^  ^..- 

Another  Trans-Alpine  Railway.:  ^^ 


The  Arlberg  Railway  is  scarcely  opened  for  traffic  when 
a  new  project  for  piercing  another  chain  of  the  Alps  is 
brought  forward.     The  scheme  applies  to  the  Luckmanier,  - 
which,  situated  between  the  Upper  Rhine  valley  and  the  . 
basis  of  the  Lake  Tessin  or  Langensee,  is  not  exp)ected  to 
offer  any  serious   engineering  difficulties.      The  railway  . 
would  have  to  cross  only  one  watershed,  that  of  the  Luck- 
manier (or,  more  correctly,  the  Greina),  without  having 
to  surmount,  as   in   the  case  of  other  Alpine  railways, 
secondary  watersheds.    The  length  of  railway  proposed 
to  be  constructed,  and  joining  Chur  and  Biasca,  would  be    . 
sixty-one  miles.     Its  cost  is  estimated  at  between  /4,ooo,-  ;, 
000  and  ^5,000,000,  of  which   between  ^3,000,000  and 
£3,500,000  would  have  to  be  expended  upon  the  construc- 
tion of  a  tunnel  (thirteen  miles  long)  between  Surheim, 
near  Dissentis,  and  Olivone,  near  Biasca.    The  countries 
most  interested  in  the  construction  of  the  railway  are, 
next  to  Switzerland,   Bavaria  and   Central   and    Eastern    , 
Germany  and  Italy.     It  is  urged  in  favor  of  the  project 
that  the  St.  Gotthard   Railway  has  not  answered  the  ex- 
pectations formed  of  it,  and  could  never  do  so,  not  having 
been  constructed  as  a  means  of  cheap  communication  and  \ 
for  heavy  traffic,  which,  it  is  supposed,  the  promoters  of 
the  new  scheme  intend  their  railway  to  be. 


Crude  Petroleum  as  Fuel. 


Mr.  a.  J.  Stevens,  general   master  mechanic  of  the 
Central  Pacific  Railroad,  has  devised  a  method  of  burning 
crude  petroleum  which  he  uses  in  the  furnaces  of  steamers 
belonging  to  the  road  and  for  the  stationary  boilers  in  the 
shops.     A  heavy  brick  arch,  not  unlike  the  ordinary  loco- 
motive fire-box  arch,  is  built  in  the  furnace  and  the  grate 
is  covered  deeply  with  a  bedding  of  broken  fire-brick. 
The  petroleum  is  injected   into   the  space  between  the 
arch  and  bed  of  broken  brick,  where  it  becomes  gaseous, 
and   meeting  a  supply  of  air,  admitted   by  the   proper 
appliances,   is    consumed.     Two  steam-jets,   resembling  ; 
injector-nozzles,   force  the  petroleum    into  the  furnace  . 
through  the  back  of  the  shell.     All  the  details  for  regu- 
lating the  supply  of  combustibles  and  air  are  admirably  > 
arranged. 

Respecting  the  apparatus  Mr.  Stevens  writes  the  Rail- 
road Gazette :  "  The  apparatus  works  first  rate.     We  are 
running  our  large  ferry  boat  Solano,  probably  the  largest  , 
boat  of  the  kind  in  the  world,  and  other  steamers  success- 
fully with  the  fuel  burned  in  this  way.     We  are  burning   : 
refuse  or  residuum  petroleum,  and  we  have  not  experi- 


•.         T.- 
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enced  the  slightest  difficulty  in  keeping  up  steam,  in  fact 
we  have  much  more  steam  now  from  the  boilers  than  when 
we  were  burning  coal.  I  do  not  know  that  to  you  there 
is  anything  particularly  new  in  my  arrangement,  but  I 
have  never  seen  anything  of  the  kind,  and  it  seems  to  me 
that  this  apparatus  is  about  what  is  required.  We  find  the 
oil  about  50  per  cent,  cheaper  than  coal.  We  can  get  up 
steam  on  a  boiler  with  cold  water  in  about  thirty  minutes, 
and  the  facility  with  which  the  oil  is  handled  for  fire 
makes  the  use  of  this  kind  of  fuel  very  desirable  on  steam- 
ers. The  fire  can  be  entirely  stopped  or  lighted  in  all  the 
boilers  in  a  few  seconds." 


New  Prussian  Railways. 


The  Prussian  Diet  has  been  asked  for  grants  for  the 
extension  and  completion  of  the  network  of  the  State 
railways,  to  the  extent  of  60,700,000  marks  (/3,035,ooo). 
Of  this  sum,  49,484,000  marks  (£2A7-^>~^^)  are  required  for 
the  construction  of  fourteen  new  lines,  of  a  total  length 
of  587.4  kilometers  (365  miles),  and  the  balance  forjthe 
completion  of  existing  railways.  Amongst  the  projected 
new  roads,  there  are  two  main  roads  of  a  total  length  of 
44.7  kilometers  (28  miles),  the  cost  of  construction  of 
which  is  estimated  at  104,030  marks  (^5,202)  per  kilo- 
meter, or  £7,174  per  mile,  including  the  purchase  of 
land  ;  and  twelve  branch  lines,  of  a  total  length  of  542.7 
kilometers  (337  miles).  The  purchase  price  of  land  for 
the  latter  averages  5,650  marks,  the  cost  of  construction 
68,000  marks  per  kilometer  (^389  and  ^4,692  per  mile 
respectively). 

The  End  of  the  Suakim-Berber  Railway. 


The  building  of  the  military  railway  from  Suakim  to 
Berber  has  been  given  up,  on  account  of  the  abandon- 
ment of  military  operation  in  the  Soudan.  Eighteen 
acres  of  land  adjoining  Woolwich  arsenal  have  been  hired 
by  the  government  for  the  purpose  of  storing  the  Suakim- 
Berber  Railway  plant,  which  is  on  its  way  back  to  Eng- 
land in  thirty-two  steam-vessels  which  are  ordered  to  the 
Arsenal  to  discharge  their  cargoes.  To  facilitate  the 
removal  of  the  plant,  a  broad-gauge  line  is  being  con- 
structed from  the  pier  to  the  place  of  storage.  The  work- 
ing of  this  line,  which  is  about  two  miles  long,  presents  a 
novel  appearance,  in  consequence  of  the  locomotives,  car- 
riages, stations,  ticket-offices,  etc.,  being  painted  \vith  the 
words  "  Suakim-Berber  Railway." 


Locomotive  Works  in  the  United  States. 


The  principal  locomotive  works  in  the  United  States 
are  as  follows :  2  in  Taunton,  Mass.;  i  in  Boston  ;  i  in 
Providence  ;  i  in  Portland  ;  i  in  Manchester,  N,  H.;  i  in 
Philadelphia;  3  in  Paterson,  N.  J.;  i  in  Pittsburgh,  and 

1  \n  Schenectady.  The  works  in  Philadelphia  are  the 
largest  in  the  world,  and  are  capable  of  producing  1^  to 

2  locomotives  per  day.  The  works  in  Boston  can  turn 
out  about  20  per  month  when  running  full.  All  the  loco- 
motive builders  in  this  country  are  now  running  on  short 
time.  In  addition  to  the  works  above  named,  many  of  the 
railways  have  shops  of  their  own  at  which  they  occa- 
sionally build  a  locomotive  to  keep  their  men  employed 
when  no  repairs  arc  in  progress.     Prices  of  locomotives 


are  only  half  what  they  were  three  or  four  years  ago.  A 
large  freight  or  passenger-engine  of  the  first  class  can  be 
bought  to-day  for  $6,500,  againt  $13,000  in  1881,  and  this 
would  seem  an  excellent  time  to  buy.  The  life  of  a 
locomotive  varies  from  half-an-hour  to  a  third  of  a  cen- 
tury, but  the  average  is  probably  fourteen  or  fifteen  years. 
Some  New  England  roads  have  engines  twenty-five  or 
thirty  years  in  use  for  light  work.  The  weight  of  a  full- 
sized  locomotive  of  the  present  day,  with  two  pairs  of 
trucks  and  two  pairs  of  driving-wheels,  is  forty  to  fifty 
tons,  and  the  size  of  the  cylinder  is  18x22  inches. 


The  Fate  of  an  English  Car  in  America. 


Twenty  years  ago,  before  drawing-room  cars  were  in- 
troduced, an  English  compartment  coach,  elegantly  dec- 
orated for  those  days,  was  built  and  run  for  a  time  on  the 
steamboat  train  between  Boston  and  Stonington.  But  it 
was  never  very  popular.  Americans  do  not  care  for  that 
privacy  which  so  many  Englishmen  insist  upon,  and  they 
decidedly  object  to  being  locked  up  in  a  compartment, 
either  alone  or  in  company  with  one  or  two  others  who 
may  be  strangers.  And  so  this  palace-car  of  those  days 
was  soon  taken  oflf  and  was  forgotten.  But  all  these 
years  it  has  been  stored  away  somewhere  by  the  Stoning- 
ton Railroad,  and  at  last  it  has  been  brought  out,  taken  to 
Oakland  Beach  and  converted  into  a  cafe. 


Cross-Ties  on  French  Railways. 


From  the  returns  of  the  six  great  companies  in  France 
for  the  five  years  1878-82,  it  appears  that  the  average  an- 
nual consumption  of  cross-ties  amounted  (on  12,720  miles 
average  length  of  line,  or  18,660  miles  of  single  track)  to 
147  ties  per  mile  of  single  track.  Cross-ties  of  oak  are 
the  most  common,  constituting  two-thirds  of  the  whole 
number  ;  beech  constitutes  one-fifth  ;  pine  and  pitch-pine, 
about  one-ninth  ;  and  lastly,  fir,  little  more  than  i  per 
cent.  If  an  allowance  of  25  per  cent,  of  the  total  length 
of  single  track  be  made  for  sidings,  the  total  amounts  to 
23,325  miles,  and  the  consumption  to  only  118  ties  per 
mile.  The  annual  rate  of  consumption  varies  with  the 
kind  of  wood  used,  but  the  average  annual  cost  is  ap- 
proximately uniform  at  $145  per  mile. 

Iron  cross-ties,  which  have  been  so  extensively  intro- 
duced in  Germany  and,  to  a  small  extent,  in  England, 
are  as  yet  wholly  in  the  experimental  stage  in  France. 


Death  of  Another  "  Oldest  Engineer."  '. 


"  Uncle  Gad  "  Lyman,  an  old  locomotive  engineer, 
died  in  New  York  City  last  month,  and  it  is  asserted  by 
his  brother  engineers,  that  he  was  the  oldest  locomotive 
engineer,  not  only  in  the  United  States,  but  in  the  world. 
His  first  handling  of  the  throttle  on  a  locomotive-engine 
was  in  1839,  on  the  Camden  and  Amboy  Railroad.  He 
was  employed  by  the  Rogers  Locomotive  Works,  at 
Paterson,  N.  J.,  to  take  out  engines.  At  the  opening  of 
the  road  to  Binghamton  he  ran  the  special-train  which 
took  President  Fillmore  and  his  Cabinet  to  Washington. 
He  worked  on  the  Erie  road  for  seven  years,  and  left  it  to 
run  an  express-train  on  the  New  York  Central.    At  the 
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commencement  of  the  war  of  the  rebellion  he  was  ap- 
pointed first  engineer  on  the  gunboat  Neptuju,  and  in 
August.  1865,  received  an  honorable  discharge.  He  was 
next  employed  on  the  New  York  and  Harlem  Railroad, 
where  he  had  been  ever  since.  Two  years  ago,  in  consid- 
eration of  long  and  faithful  service,  he  was  assigned  to 
the  Port  Morris  branch  for  life,  to  do  as  he  pleased.  In 
all  his  experience  of  sixty  years  of  engineering  he 
never  had  an  accident,  and  was  laid  up  by  sickness  only 
three  weeks.  He  was  a  member  of  the  Brotherhood  of 
Engineers  from  its  conception,  and  up  to  his  death  was 
the  chaplain  of  his  lodge,  105. 


••■'';-'.••■'■■■■"■■,■  V,  .Tie-Spacing.  ^[  :■::::';'/.' ^\ 

We  think,  says  \\\&  Journal  of  Railway  Appliances,  that 
the  time  has  come  for  seriously  considering  the  question 
of  tie-spacing,  with  a  view  of  seeing  whether  or  not  the 
number  of  ties  per  mile  could  be  decreased,  with  advan- 
tage to  both  the  permanent  way  and  the  rolling-stock. 
We  think  that  putting  3,000  ties  per  mile,  or  even  only 
2.640,  is  far  too  close  work  ;  that  the  rails  should  have 
more  vertical  stiffness  and  require  less  frequent  support. 
Of  course,  this  opinion  will  be  regarded,  at  first,  as  non- 
sense, then  as  heresy,  then  as  somewhat  in  advance  of  the 
times,  and  then  it  will  be  discussed,  with  due  considera- 
tion. Within  ten  years  the  number  of  ties  per  mile  in  the 
track  of  our  best  new  lines  for  high  speed,  will  be  reduced 
to  below  2,500,  and  within  twenty  years  to  2,000  or  less. 


i      ::      ;'    Surface  Crossing  in  England. 

Level  crossing  of  railways  by  the  highways  are  very 
rarely  in  use  on  English  lines.  The  rails  go  over  or  under 
the  public  roads  as  a  general  thing.  Where  the  crossing 
at  grades  does  exist,  English  railway  laws  and  customs 
demand  the  use  of  a  gate  worked  in  connection  with  the 
signal-box.  A  car-driver  run  over  and  badly  injured  at 
one  of  these  level  crossings,  which  was  not  provided  with 
the  usual  gate,  was  awarded  heavy  damages,  though  it 
was  clearly  proved  that  the  whistle  was  duly  sounded,  the 
judge  ruling  that  the  mere  fact  of  whistling  by  an  ap- 
proaching train  was  entirely  illusionary — that  such  whist- 
ling did  not  constitute  necessary  precaution.  More  in 
England  than  here,  are  the  public  protected  by  law  and 
custom  against  "  railway  dangers."         '       ~  ''':■,:':  ':y-^.f'-' 


Railways  in  Palestine. 


Modern  railways  are  about  to  invade  the  Holy  Land 
in  several  directions.  Turkish  capitalists  have  obtained 
concessions,  and  will  build  lines  immediately  from  Alex- 
andretta  to  Alleppo,  along  the  bank  of  the  Euphrates, 
and  eventually  to  Damascus.  The  aim  is  to  connect  the 
Syrian  sea  with  the  river  Euphrates,  one  of  the  most 
important  highways  of  Asiatic  trade. 


A  New  Railway  in  Russia. 


Russia  is  about  to  begin  a  second  railway  between  the 
Black  sea  and  the  Caspian,  along  the  foot  of  the  Caucasus 
on  the  north,  while  the  existing  railway  is  south  of  the 
mountains.  Like  the  other  Russian  railways,  it  will  be 
of  five-foot  gauge.  The  cost,  with  harbor  improvements 
at  Novorissik,  is  estimated  at  $9,500,000,  or  $55,000  per 


mile.  The  line  will  give  an  outlet  to  a  productive  grain 
country  as  well  as  to  petroleum.  The  latter  does  not  de- 
pend upon  it  wholly,  as  there  is  now  a  pine  line  sixty  miles 
long  leading  from  the  wells  to  Novorissik.  When  built  it 
will  be  possible  to  ride  by  rail  all  the  way  from  the  At- 
lantic to  the  Caspian  sea. 


Licensing  Engineers  and  Conductors. 


The  suggestion  has  been  made  that  the  various  States 
should  by  law^  provide  for  the  licensing  of  engineers  and 
conductors,)and  that  none  but  those  who  have  received 
licenses^%<r^allowed  to  act  as  such.  This  would  make  an 
examination ;  necessary  and  would  tend  to  elevate  these 
occupations  mt)re  into  a  profession. 

It  is  said  that  in  Illinois  a  movement  is  progressing 
looking  to  the  enactment  of  a  law  of  this  kind.  If  it  has 
been  found  advisable  or  necessary  in  most  States  to  re- 
quire engineers  in  charge  of  steam-boilers  to  be  lincensed, 
why,  asks  the  Railway  Register,  should  locomotive  engi- 
neers be  omitted  ?  It  is  even  more  necessary  for  those  in 
charge  of  passenger-trains  to  be  competent  men,  than  for 
those  handling  stationary'  engines  in  buildings.  i 


•-> 


The  Largest  Locomotive. 


There  is  now  nearly  completed  in  the  shops  of  the 
Baldwin  Locomotive  Works  the  largest  locomotive  ever 
built  in  America.  It  is  intended  for  service  on  the 
Dom  Pedro  Segunda  Railroad,  of  Brazil,  and  will  prob- 
ably be  sent  there  this  month.  It  is  of  the  decapod  class, 
with  ten  driving  wheels,  each  45  inches  in  diameter,  and 
is  mounted  on  a  pony  truck.  The  cylinders  are  22  inches 
in  diameter,  with  a  26-inch  stroke.  The  boiler  is  5  feet 
4  inches  in  diameter,  the  fire-box  10  feet  long  and  43 
inches  wide,  and  the  tender  has  a  capacity  for  3,500 
gallons  of  water.  The  locomotive  is  designed  for  a  gauge 
of  5  feet  3  inches,  and  will  draw  between  450  and  500 
gross  tons  of  cars  and  lading  up  a  grading  of  105  feet  per 
mile.  The  wheels  are  so  arranged  that  short  curves  can 
be  rounded  without  difficulty.. . 


Some  facts  regarding  railway  freight  are  curious,  as,  for 
instance,  it  costs  4  cents  per  ton  to  unload  tierces  and  24 
cents  to  unload  light  boxes.  The  chief  reason  is  that  one 
can  be  rolled  while -the  other  must  be  handled.  Iron 
beams  cost  $2.05  per  car  to  unload  with  tackle  and  $5.61 
without.  It  costs  81  cents  per  car  to  unload  rolls  of 
leather,  but  $5.76  per  car  for  loose  sides.      -  ■     - .     .K        ' 

The  new  Forth  Bridge,  between  North  and  South 
Queens  Ferry,  Scotland,  approaches  completion.  It  is  a 
cantilever  structure,  8,091  feet  long.  150  feet  high,  and 
will  cost  $8,000,000.  It  has  been  nearly  eight  years  build- 
ing.    Two  thousand  men  are  now  employed  upon  it. 

The  mileage  of  the  Pennsylvania  Railroad  system  is : 
Lines  east  of  Pittsburgh,  2,178  miles  ;  west  of  Pittsburgh, 
2,629  miles;  total,  4,707  miles.  The  American  system 
having  the  greatest  mileage  is  the  Missouri  Pacific,  with 
6,045  miles.    '  ■  '   :    :        ■.<-:.:'.'.■.'■'■  .  Jc '  r/^vv  •,•:.'     *'^. ',;:: 

The  value  of  the  rails  imported  into  Italy  in  1884  is 
otficially  returned  at  ;^573,o46,  as  compared  with  ;^7 11,444 

in   1883.      ■,■■■:-:■■■-:        ".■■■'-■.    ^.  ■     .••V    '•-.;,        s  ,-- 


■i  ■ ' 
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THE   ETHICS  OF  STRIKES. 


■:\-^^:m_ 


"  I  "HE  pusillanimity  of  the  West  Division  Street- Rail- 
road  Company,  of  Chicago,  in  dealing  with  the  strike 
upon  its  road  may  be  far-reaching  in  its  disastrous  effects. 
No  earthly  excuse  can  be  offered  by  the  Company  for  its 
cowardly  surrender  to  the  insolent  demands  of  its  em- 
ployes, and  the  promised  discharge  of  several  of  its  cap- 
able officials  at  the  word  of  a  set  of  unreasoning  road- 
hands,  establishes  a  dangerous  precedent.     ■      ;  I      .  ., 

In  the  question  of  strikes  there  is  much  to  be  said  on 
both  sides.  The  right  to  strike  for  higher  wages  is  an  in- 
alienable right  of  the  workingman  in  every  capacity.  To 
some  extent,  it  is  his  only  defence  against  the  corrupt  use 
of  wealth  and  the  grasping  tendency  of  monopolistic  organ- 
izations. If  a  railway  underpays  its  men  and  requires  of 
them  more  labor  than  it  is  willing  to  pay  for,  we  say 
amen  to  an  honest  strike  for  higher  wages  or  better  treat- 
ment. But  there  is  an  honest  strike  and  there  is  a  riotous 
strike.  The  honest  striker  will,  in  concert  with  his  fellow 
employes,  leave  work  at  a  given  signal  and  until  a  settle- 
ment is  reached  use  all  lawful  means  to  coerce  his  em- 
ployers. He  will  endeavor,  and  properly,  to  dissuade  all 
other  men  from  taking  the  position  he  left.  He  will 
endeavor  to  paralyze  the  business  of  his  former  employers 
through  its  entire  cessation.  This  much  he  can  do  and 
do  it  lawfully.  Doubtless,  there  are  many  capitalists  who 
deem  even  this  power  to  great  a  concession  to  labor,  and 
would  see  it  curtailed ;  but,  thank  God,  the  right  of  a  man 
to  set  his  own  price  upon  his  own  work  and  to  exercise 
his  powers  of  persuasion  to  make  others  refuse  to  work 
at  a  smaller  price,  is  still  undisputed. 

But  there  the  power  of  an  honest  striker  ends.  The 
slightest  attempt  to  injure  the  property  of  his  former 
employer  is  a  crime  for  which  he  should  be  made  to 
suffer.  The  slightest  attempt  to  prevent  others  from  ac- 
cepting the  work  he  rejects,  by  threats,  intimidation  or 
personal  violence,  is  an  offence  that  should  be  punished 
with  the  utmost  rigor.  And  yet  intelligent  men  fail  to 
comprehend  the  difference  between  a  lawful  and  a  riotous 
strike.  They  know  what  they  want  and  deem  their  wants 
just ;  and  so  thinking,  any  means  by  which  their  ends  are 
reached  are  considered  justifiable.  That  is  the  argument 
advanced,  and  that  is  the  opinion  engendered  and  fostered 
by  demagogue  mayors  and  governors  who  angle  for  the 
labor  vote. 

And  the  pity  of  it  is  that  the  daily  press  as  well  takes 
that  view  of  the  case,  and  any  attempt  on  the  part  of 
civil  authorities  to  suppress  the  lawlessness  of  strikers, 
is  denominated  an  outrage  on  the  laboring  man  who  is 
beslobbered  with  praise  and  courted  as  a  member  of  a  par- 
ticularly privileged  class.  The  press  is  quick  to  denounce 
Mr.  Gould,  or  Mr.  Vanderbilt,  or  Mr.  Anybody  whose 
wealth  gives  him  prominence,  whenever  any  transaction 
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is  entered  into  by  them  savoring  of  monopolistic  greed, 
but  the  laboring  man  is  a  being  who  can  do  no  wrong. 

In  the  case  of  the  Chicago  strike  a  number  of  men 
were  discharged  by  the  railway  company,  and  it  was 
alleged  as  a  reason  for  their  discharge,  that  they  had  been 
prominent  in  forcing  a  successful  demand  upon  the  road 
for  increased  wages  to  its  employes.  Granted  that  this 
be  true.  Granted,  also,  that  the  railway  company  did  a 
mean  and  ungenerous  act  when  it  discharged  a  few  men 
who,  by  reason  of  their  superior  intelligence,  acted  as  the 
leaders  and  spokesmen  of  their  fellows.  Granted,  still 
further,  that  the  fellow  employes  of  these  discharged 
hands  pursued  the  only  honorable  course  open  to  them 
in  refusing  to  work  upon  the  road  until  their  spokesmen 
had  been  reinstated.  What  follows  ?  Did  the  strikers  or 
their  friends  and  sympathizers  acquire  proprietary  rights 
in  the  property  of  the  road  by  their  action.'  By  their 
withdrawal  from  the  service  of  the  company,  did  they 
acquire  a  controlling  voice  in  the  operation  of  the  road 
they  were  doing  their  best  to  injure  ?  And  must  it  be 
accepted  as  a  truth  that  the  unemployed  form  a  labor 
congress  whose  express  prerogative  it  is  to  say  whom 
capital  shall  and  shall  not  employ  ?  Such,  it  would  seem, 
are  the  natural  questions  arising  from  the  results  of  the 
strike,  and  to  these  questions  the  strikers  have  boldly 
answered  Yes ;  an  answer  received  with  applause  by  the 
whining,  servile  press.  The  cars  of  the  road  were  inter- 
rupted in  their  travel,  derailed  and  damaged,  and  the  substi- 
tutes, who  through  necessity  or  lack  of  other  employment 
had  accepted  the  vacant  places  of  the  strikers,  were  sub- 
jected to  personal  insult  and  injury.  And  yet,  when  a 
police  captain  very  properly  clubbed  the  heads  of  a  score 
of  riotous  strikers  and  their  disorderly  friends,  he  was 
accused  of  "  brutality  "  and  his  eminently  commendable 
vigor  is  stigmatized  as  a  "  bloody  outrage."  And  after 
maintaining  a  bold  front  for  a  few  days  the  road  backs 
down  and  the  insolent  strikers  are  taken  back,  and  the 
obnoxious  persons  who  caused  the  discharge  of  the  alleged 
leaders  are  dismissed  from  the  company's  service,  and 
everybody  is  calm  and  peaceful  again,  the  company  happy 
in  the  thought  that  it  has  given  its  employes  the  right  to 
dictate  the  most  outrageous  terms  in  the  full  confidence 
of  their  being  granted,  and  the  employes  happy — and  with 
more  reason — in  the  knowledge  that  they  have  bullied 
the  company  in  utter  defiance  of  law  and  order,  that 
public  sympathy  was  with  them,  and  that  the  company 
has  acknowledged  their  bossism  and  placed  itself  under  a 
yoke  forever.  "      '■■     '  •...:■  ■,.^.  •:="  v  :  ■  ■  '-s  :.  •  '• 

For  once — just  for  once — we  would  like  to  see  a  reverse 
of  the  picture.  We  would  like  to  see  a  combination  of 
tradesmen — grocers,  bakers,  butchers  and  clothiers — fix  the 
prices  upon  the  necessities  of  life  and  declare  that  for  less 
than  that  price  the  necessities  of  life  shall  not  be  sold. 


We  would  like  to  see  one  of  their  calling,  in  disregard  of 
their  action,  undersell  them  and  obtain  the  bulk  of  patron- 
age from  the  working  classes.  We  would  then  like  to  see 
the  band  of  striking  tradesmen  attack  both  the  disobedient 
seller  and  the  high-handed  buyers  who  had  the  audacity, 
the  first  to  sell  at  any  price  he  chose,  and  the  second  to 
buy  where  they  can  buy  cheapest — to  attack  them,  burn 
and  destroy  their  property,  and  inflict  personal  injury. 
In  that  case  would  the  public  press  extend  their  symp>a- 
thies  to  the  poor  tradesmen  who  are  making  an  heroic 
endeavor  to  "  fix  "  the  price  of  necessities,  and  at  the  same 
time,  but  in  a  different  fashion,  "  fix  "  those  persons  who 
disregard  their  attempt  and  endeavor  to  pursue  the  even 
tenor  of  their  way  regardless  of  combinations  of  the  sort  ? 
Ah,  no !  The  case  would  be  very  differently  handled  ; 
but  then,  these  tradesmen  are  not  "  workingmen  "  and 
have  not  the  special  privilege  of  doing  as  they  please, 
and  interfering  with  other  people's  business  and  dictating 
terms  with  lordly  mien.  It  makes  a  great  deal  of  differ- 
ence whose  ox  is  good.  And  yet  the  cases  are  precisely 
alike.  The  insolence  and  outrage  of  the  tradesmen  would 
not  be  one  whit  the  greater  than  the  insolence  and  out- 
rage of  the  striker.      •'         ;^  ^:>:  v    '    :     I  :   - 


THE    RECENT  CONVENTIONS. 


T  AST  month  was  conspicuous  in  railway  annals  as  the 
period  of  numerous  conventions  of  railway  asso- 
ciations, prominent  among  which — preeminent  we  may 
say — were  those  of  the  Master  Car-Builders'  Association 
and  the  American  Railway  Master  Mechanics'  Association 
An  abstract  of  the  proceedings  of  these  two  conventions 
would  be  of  little  service  to  our  readers,  and  would  in  no 
way  do  justice  to  the  organizations.  In  fact,  to  compre- 
hend the  entire  scope  of  action  of  these  two  associations, 
and  of  others  similar  in  character  yet  perhaps  not  attract- 
ing quite  so  much  attention,  an  examination  of  the  printed 
minutes  is  necessary,  and  while  we  shall  endeavor  to  print 
the  reports  and  papers  submitted  and  read  at  these  con- 
ventions, we  shall  omit  the  recital  of  the  detail  work 
which  in  due  time  will  be  made  public  in  the  minutes. 

But  in  alluding  to  the  subject  we  feel  compelled  to  pay 
a  just  tribute  to  the  associations  both  as  to  the  nature  of 
the  work  they  carry  on  and  also  to  the  clear-headed  man- 
ner in  which  it  is  performed.  Yearly  the  conventions 
have  increased  in  importance,  and  yearly  the  members 
have  endeavored  to  give  them  more  of  a  scientific  than  a 
social  character.  It  is  impossible  that  one  hundred  men, 
practical,  intelligent,  and  whose  calling  is  identified  with 
the  subjects  under  consideration,  can  meet  and  spend 
three  or  four  days  in  the  discussion  of  problems  intimately 
associated  with  their  profession  without  the  railway  world 
beiag  the  gainer,  and  the  i>nly  fault  we  find  with  such 
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associations  is  that  there  are  not  more  of  them.  Every 
department  of  railway  construction  and  operation,  from 
the  highest  to  the  lowest,  affords  an  opportunity  for  study, 
and  the  discussion  of  the  problems  connected  therewith 
infallibly  will  yield  good  fruit.  Every  year,  fortunately, 
sees  an  increase  in  the  number  of  such  associations,  and 
every  year  a  palpable  benefit  is  derived  from  the  ventila- 
tion of  practical  questions  by  practical  railway  men. 


EDITORIAL   NOTES. 


The  International  Railroad  Conference  will  meet  in 
Brussels  next  month,  and  the  United  States  will  be 
represented  thereat.  While  as  a  scientific  study  the 
results  of  the  conference  will  be  awaited  with  interest,  it 
is  doubtful  if  it  will  be  productive  of  practical  results. 
Railway  methods  vary  too  much  among  nations  to  hope 
for  uniformity,  at  least  for  many  years,  and  there  are 
operating  causes  tending  to  render  the  subject  of  railway 
management  peculiar  and  individual  to  each  country. 
The  conference  will  consider  a  number  of  questions  and, 
in  fact,  almost  too  many.  Fewer  topics  of  discussion 
would  allow  of  greater  deliberation  and  consequent  defin- 
ite conclusions. 


*     * 


The  approaching  Novelties  Exhibition  of  the  Franklin 
Institute,  will  offer  an  excellent  opportunity  for  the  dis- 
play of  novel  railway  appliances,  which  opportunity  should 
not  be  neglected.  The  time  for  holding  the  exhibition  has 
been  fixed  from  September  15th  to  October  31st,  and  the 
railway  exhibits  are  expected  to  furnish  one  of  the  most 
interesting  features  of  the  display. 


* 


The  death  of  Senator  Ezra  Miller,  of  New  Jersey, 
removes  from  us  one  of  the  most  successful  of  railway 
inventors.  The  Miller  coupler  has  stood  at  the  head  of 
such  devices  almost  since  its  invention,  and  it  may  be 
demoninated  as  the  first  patent  car-coupler  that  achieved 
marked  success.  The  inventor  acquired  a  fortune  through 
it  and  yet,  such  is  the  inconsistency  of  man,  while  in  the 
New  Jersey  Legislature  he  was  classed  among  its  anti- 
railway  members.  Despite  his  skill  as  a  railway  inventor, 
Mr.  Miller  could  hardly  be  called  a  practical  railway 
man  for  he  was  an  earnest  advocate  of  a  bill  to  reduce 
railway  fare  to  a  uniform  rate  of  about  one  mill  per  mile. 
Nevertheless,  it  can  be  said  with  truth,  that  by  the  inven- 
tion of  his  coupler  he  has  done  as  much  as  any  man  of 
his  time  in  the  interests  of  railways  and  of  the  traveling 
public.  • 


*     * 


The  sjjecial  newspaper-train  of  the  JVgw  York  World 
has  accomplished  the  feat  of  running  from  New  York  to 
Boston  in  five  hours,  and  it  is  bragging  somewhat  of  the 
achievement.     Undoubtedly  this  time  is  a  great  improve- 


ment over  the  regular  schedule  time  between  those  points, 
but  the  distance  is  only  229  miles,  making  the  average  speed 
of  the  World  special  but  a  little  over  49  miles  per  hour. 
We  trust  the  enterprising  World  will  not  rest  content 
with  this  speed.  Let  their  train  run  the  entire  distance 
of  229  miles  in  229  minutes,  and  there  will  be  something 
to  brag  about.      .;        .  ,     -^  v    /      .  .      l -^^    .  :- 


it        * 


Will  the  Baltimore  and  Ohio  absorb  the  Philadelphia 
and  Reading  and  the  latter's  leased  lines  .^  This  appears 
to  be  the  great  question  at  present  in  railway  circles. 
Should  such  be  the  result  of  the  Baltimore  and  Ohio's 
efforts  to  get  into  New  York  it  will  accomplish  two  ends. 
First,  a  lively  rivalry  will  be  opened  with  the  Pennsyl- 
vania, and  two  roads  will  be  taken  out  of  financial  em- 
barrassment. -  . 


*     * 


i 


And  now  it  seems  Mr.  Vanderrilt  is  going  to  secure 
control  of  the  West  Shore,  and  another  bankrupt  road 
will  be  absorbed.  The  railway  magnate  has  stigmatized 
the  West  Shore  as  a  "  common,  miserable  thief,"  presum- 
ably because  it  paralleled  the  New  York  Central,  but,  ap- 
parently, it  was  all  right  for  Mr.  Vanderbilt  to  parallel 
the  Pennsylvania  Central.  Trifling  inconsistencies  of  this 
sort  are  not  worthy  of  much  attention,  however.  They 
are  too  common  in  railway  management. 


* 
*     * 


At  last  the  State  Park  at  Niagara  Falls  is  opened  and 
the  tourist  can  feast  his  eyes  upon  the  most  superb  of 
Nature's  handiworks  without  being  subjected  to  all  the 
miseries  of  extortion.  The  Niagara  hackmen,  it  is  pre- 
sumed, are  doleful,  for  they  will  no  longer  share  the  pro- 
ceeds derived  from  the  species  of  financial  phlebotomy 
practised  at  every  nook  and  corner  of  the  Falls,  but  as  by 
this  time  they  are — or  ought  to  be — all  millionaires  we 
need  not  waste  our  pity  on  them.  j. 


Among  numerous  interesting  United  States  Consular 
Reports  received  from  Washington  is  one  of  peculiar 
value  at  this  time.  It  is  entitled  "  Cholera  in  Europe  in 
1884,"  and  gives  a  full  history  of  the  spread  of  the  disease 
last  Summer  through  Italy  and  Southern  France. 

Cassel's  &  Co.'s  Magazine  of  Art  for  August  is  an  un- 
usually attractive  number  and  is  beautifully  illustrated. 
Among  their  forthcoming  publications,  Cassell  &  Co.  an- 
nounce Lieutenant  Frederick  Sahwatka's  "  Nimrod  in  the 
North."   ..         .;    ■.:■:   ■  ■:    :;•  ■.;^.  _;■  .    -,    ,  iv  :.■-;' 

Appletons'  Railway  Guide  and  the  Travelers'  Official 
Guide  for  July  appear  promptly,  chronicling  the  latest 
changes  in  railway  and  steamboat  time-tables. 

Outing  continues  more  and  more  to  place  itself  in  active 
competition  with  the  great  monthly  magazines.  Its  Au- 
gust issue  is  deserving  of  especial  praise. 

The  Montreal  Daily  Witness  has  published  in  pamphlet 
form,  with  numerous  illustrations,  the  full  history  of  the 
Riel  Rebellion. "'   V  '■■".';.''-'■'■'-'.'■'':"  -l:  '■  -'.-■ 
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American  Street-Railway  Association,  j^c  ::/, 

President. — Calvin  A.  Richards,  President  Metropolitan  Rai!road  Com- 
pany, Boston,  Mass. 

First  Vice-President. — Julius   S.   Walsh,  President  Citizens'    R<:i1way 
Company,  St.  Louis,  Mo. 

Second  Vice-President. — Henry   M.    Watson,    President   Buffalo  Street 
Railroad  Company,  Buffalo,  N.  Y. 

Third    Vice-President.— 'E.dvia.rd     Lusher,     Secretary    and     Treasurer 
Montreal  City  Passenger  Railway  Co.,  Montreal,  Canada. 

Secretary  and  Treasurer. — William  J.  Richardson,  Secretary  Atlantic 
Avenue  Railroad  Company,  Brooklyn,  N.  Y. 
Office  of  the  Association,  cor.  Atlantic  and  Third  Avenues.  Brooklyn,  N.  Y. 

The  Fourth  Annual  Convention  of  the  Association  will  meet  in  St.  Louis, 
Mo.,  on  October  2ist,  1885.  ,.        •,......,. 


STREET-RAILWAY   INVENTION. 


'T^HE  following  has  been  sent  us  in  good  faith  and  we 

"*■     seize  it  as  the  text  for  an  editorial  sermon  : 

Chicago,  July  1st,  1885. 
Editor  American  Railroad  Journal : 

Dear  Sir. — I  am  an  inventor  and  I  would  like  to  know  in  what  way  I 
could  devote  my  energies  to  inventing  appliances  for  street-railway  use. 
Is  there  any  particular  improvement  that  street-railways  need  and  have 
not  been  furnished  with  ?  Can  you  kindly  suggest  an  entirely  new  street- 
railway  device  that  is  needed  and  yet  has  not  been  furnished  ?  Hoping 
you  will  be  able  to  give  me  some  information  that  may  be  of  use,  I  am, 
...<:;  Yourstruly,        •     v.  B.  M.  C. 

You  ask  if  there  is  any  entirely  new  device  that  street- 
railways  need  and  have  not  yet  been  furnished  with. 
We  answer,  yes.  A  great  invention  would  be  a  car  that 
would  run  itself  without  bothering  with  a  motor  of  any 
kind.  As  yet  no  such  invention  has  been  furnished. 
Still  again,  a  device  for  collecting  the  fares  of  passengers, 
stopping  and  starting  the  car,  and  ejecting  boisterous 
persons  and  those  who  will  not  pay  their  fare,  would  be 
considerable  of  an  improvement  over  the  prosaic  driver 
and  conductor.  Such  an  improvement  has  not  yet  been 
supplied.  Still  again,  a  device  that  would  do  away  entirely 
with  the  use  of  rails  would  come  in  han^^y,  as  it  were. 
No  such  device  has  been  patented.    :      ,    :•    ^  >  '; 

In  other  words,  you  approach  the  subject  of  street- 
railway  invention  tail  foremost.  Instead  of  seeking  to 
improve  old  methods  by  inventing  a  new  appliance,  you 
"reach  out  for  the  infinite  "  and  endeavor  by  one  bold 
stroke  to  revolutionize  street-railway  operation  in  a  pre- 
viously indicated  manner.  Furthermore,  you  speak  of 
being  an  inventor.  We  recognize  no  such  profession  and 
we  spoke  strongly  to  that  effect  in  our  last  issue.  You 
might  as  well  call  yourself  an  eater.  A  man  eats  when 
he  is  hungry,  and  he  invents  when  he  feels  a  need  for  an 
improvement,  which  need  he  is  fortunately  able  to  supply. 
There  is  no  profession  of  invention.    •    -   ;    >-  -   •'    ..       t.    , 

Unfortunately  you  have  approached  the  subject  the 
wrong  way.  Doubtless  there  are  a  thousand  improve- 
ments that  can  be  made  in  street-railway  devices,  and  we 
can  name  a  number.  There  can  be  improvements,  in 
tractive  power ;  in  methods  of  heating  and  lighting;  in 


brakes,  in  wheels,  in  rails,  in  the  car  itself ;  in  devices 
for  registering  fares ;  in  upholstery  and  decoration  ;  in 
every  dep^tment  of  street-railway  construction  and 
operation  ;  but  the  only  way  for  you  to  discover  what  is 
wanted  is  by  a  careful  inspection  of  present  defects,  and 
then  a  careful  application  to  overcome  these  defects  in 
the  simplest  manner  possible.  No  amount  of  ingenuity  •, 
is  going  to  help  you  if  you  assume  that  to  produce  a 
valuable  street-railway  invention  you  must  produce  some- 
thing entirely  new.  :v^!/--',;^;-; ...!;-    ,..:'^'''i-. 

And  you  may  console  yourself  with  the  reflection  that 
you  are  not  alone  in  attacking  the  subject  of  improve- 
ment, instead  of  courting  it.  Many  street-railway  man-, 
agers  seem  actuated  by  the  same  spirit  of  reckless  adven- 
ture, and  before  the  actual  needs  of  their  roads  have 
received  attention,  plunge  into  the  concoction  of  theories 
that  will  revolutionize  the  business.        r  ]  [     - 

If  you  see  any  defect  in  the  present  methods  employed 
by  street-railways,  set  about  finding  a  remedy  and  if  you 
succeed  you  have  got  the  best  sort  of  invention.  The 
field  is  a  good  one  and  a  practical  man  has  a  chance  to 
do  a  great  deal  in  the  way  of  improvement.  We  have  in- 
dexed many  features  of  street-railway  operation  that  can 
be  improved,  and  the  way  for  you  to  improve  them  is  to 
examine  their  defects.  In  the  same  way  the  truly  pro- 
gressive street-railway  manager  will  first  seek  to  perfect 
present  methods  before  devising  new  ones.  We  are  not 
overly  conservative  here  in  America,  but  we  don't  like 
"  earthquake  "  improvements,  and  the  less  an  improvement 
has  that  is  new  about  it — its  novelty  being  its  sole  merit — 
the  more  we  are  liable  to  appreciate  it.  This  is  a  very 
homely  truth  that  is  as  applicable  to  the  street-railway 
manager  as  to  our  frietid  the  inventor. 


The  Broadway  Surface  road  is  now  in  active  operation 
and  despite  our  anticipation  it  does  not  seem  as  if  the  , 
traffic  upon  that  thoroughfare  has  been  impeded  thereby, 
while  the  retirement  of  the  omnibus  has  resulted  in  an 
decrease  of  noise  and  confusion  along  Broadway.     Hon- 
estly we  confess  it,  we  were  bitterly  opposed  to  the  con-      • 
struction  of  the  road,  but  our  ground  of  opposition  has 
been  proven  untenable,  and  we  cheerfully  admit  that  it 
appears  to  be  of  public  benefit  and  usefulness.     But  now 
that  the  ice  has  been  broken  and  it  is  demonstrated  that 
a  surface  road  can  be  operated  on  Broadway  without  an 
entire  paralysis  of  trade  and  commerce,  can  we  not  live  in    / 
the  hope  of  seeing  cross-town  roads  in  the  lower  part  of  . 
the  city  ?     The  large  tract  of  the  city  below  Walker  street 
is  divided  by  Broadway  as  by  an  impassable  gulf,  and  the 
western  and  eastern  sections  are  without  means  of  inter- 
communication by  street-railways.     Apparently  all  that 
has  prevented  the  construction  of  street-railways  between     - 
the  North  and  East  river  ferries  b^  beeo  the  veiled 
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problem  of  crossing  Broadway ;  but  if  a  road  can  run 
through  Broadway  without  detriment  to  its  business 
interests,  surely  there  seems  to  be  no  valid  reason  why 
several  cannot  cross  it.  At  present  there  is  active  rivalry 
between  the  Fulton  and  Cortlandt  Street  Railroad  Com- 
pany and  the  Fulton,  Wall  and  Cortlandt  Street  Rail- 
road Company  as  to  which  shall  have  the  privilege  of 
constructing  the  first  cross-town  line  in  the  lower  part 
of  the  city.  Arguments  are  now  being  made  before 
the  Board  of  Aldermen  by  representatives  of  the  two 
companies,  and  the  public  have  very  little  interest  in  the 
matter  so  long  as  one  of  the  two  is  granted  a  franchise. 
The  intended  routes  of  the  two  roads  are  practically  alike, 
and  the  construction  of  either  would  supply  the  city  with 
a  long-needed  means  of  travel. 


THE   CABLE  SYSTEM. 


KY    W.    W.    HANSCOM,    M.   E. 
[Written  for  the  American  Railroad  Jf)URNAi-.] 


While  this  subject  is  receiving  earnest  attention  from 
engineers  interested  in  a  proper  development  of  the  sys- 
tem and  such  modifications  as  must  necessarily  be  made 
in  the  details  to  adapt  it  to  different  localities  and  for 
different  climates,  it  is  not,  perhaps,  inappropriate  to 
allude  to  some  of  the  plans  which  are  put  forth  with  the 
laudable  desire  of  overcoming  known  objections  and  dis- 
advantages. In  some  cases  a  mistaken  theory  prompts  the 
eradication  of  some  anticipated  disadvantages,  and  a  pro- 
vision for  such  contingencies  as  are  supposed,  but  do  not 
really  occur,  or  if  at  all  at  such  infrequent  times  as  to 
place  them  out  of  the  category  of  derangements  of  great 
importance. 

It  is  not  right  to  expect  that  a  system  of  street-car  trac- 
tion which  has  come  into  some  prominence  within  five  or 
si-x  years,  should  be  so  perfect  in  its  development  that, 
without  any  modifications,  it  is  adapted  to  any  locality, 
climate  or  condition  of  traffic.  It  is  neither  just  nor  proper 
to  expect  everything  from  it,  nor  to  condemn  it  as  having 
no  good  qualities  by  which  it  may,  under  reasonable  condi- 
tions, be  of  public  benefit,  and  a  financial  success  to  those 
who  may  invest  in  its  securities.  , 

This  system  has  proved  advantageous,  beneficial  and 
profitable  in  San  Francisco,  first  over  lines  too  steep  for 
horses,  and  afterwards,  where  horses  had  been  used,  it 
proved  a  much  cheaper  power  than  animals,  over  such 
length  of  road  that  the  distance  traveled  by  each  passen- 
ger carried  was  not  excessive.  It  being  understood  that 
a  cable  road  might  be  of  such  length  that  if  all  the  passen- 
gers traveled  the  whole  length  for  a  uniform  fare,  the 
operating  expenses  would  equal  the  receipts,  whatever 
number  of  cars  were  used  at  practicable  limits  of  intervals 
between  trains. 

A  sufficient  number  of  cable  roads  have  been  built  and 
are  being  operated  under  a  diversity  of  conditions,  to 
enable  us  to  form  an  intelligent  estimate  of  the  probable 
cost  of  construction  and  operation  when  the  conditions 
under  which  they  are  to  be  constructed  and  their  require- 
ments in  operation  are  known.     I  mean  that  the  cost  of 


a  proper  tube,  with  superstructure  and  street  work,  with 
cost  of  motive-power,  cars,  grips,  cable,  etc.,  may  be  as 
definitely  stated  as  any  railway  structure  which  may  be 
proposed  for  any  particular  locality. 

Enthusiasts  may  insist  that  any  street  in  any  city  is  a 
proper  place  to  put  and  operate  a  cable  road  ;  but  the 
same  judgment  is  necessary  and  the  same  discretion  re- 
quired as  in  locating  and  constructing  a  railway  in  any 
part  of  the  country.  Because  a  cable  road  is  successful 
in  ortfe  locality,  it  does  not  follow  that  it  must  be  so  in 
any  other  locality.  It  seems  hardly  necessary  to  make 
this  assertion,  but  there  is  as  much  variation  in  the  cost 
of  construction  of  cable  roads  as  there  is  in  the  construc- 
tion of  steam-railways ;  and  also  as  much  variation  in  the 
operating  expenses  as  in  steam-railways.  The  same  rules 
will  apply  in  the  one  case  as  in  the  other,  and  any  one  who 
attempts  to  contravene  natural  laws  by  forcing  conditions, 
must  and  will  fail  in  the  undertaking. 

Because  a  cable  road  has  been  so  constructed  that  it 
freezes  up  in  Winter,  it  does  not  follow  that  one  cannot 
be  constructed  that  will  not  freeze  ;  in  other  words,  if  the 
tube  of  the  cable  road  in  Philadelphia  has  been  so  ill- 
constructed  that  it  has  not  sufficient  back-bone  to  resist 
the  action  of  the  frost,  it  does  not  follow  that  all  similar 
tubes  must  do  the  same.  The  Chicago  roads  seem  to 
have  been  operated  through  as  severe  a  Winter  as  ever 
Philadelphia  is  likely  to  have,  and  no  such  results  have 
occurred  as  in  the  latter  city.  j    . 

While,  in  some  instances,  we  may  expect  failures  to  ac- 
complish all  that  is  to  be  desired  :  yet  these  failures  will 
serve  to  educate  those  who  may  follow,  and  lead  to  a 
more  intelligent  and  careful  consideration  of  plans  for 
projected  cable  roads  before  they  are  adopted,     i       • . 

There  is  a  mean  between  those  who  favor  indiscrimin- 
ate construction  of  cable  roads  on  every  street  of  any  city, 
and  those  who  oppose  their  construction  on  any  street 
and,  in  fact,  oppose  the  system  entirely.  There  is  a  mean 
between  the  two  where  wise  p>eople  will  step  in  and  con- 
struct and  operate  cable  roads  not  only  to  their  own 
financial  benefit,  but  to  the  benefit  of  the  community  who 
accept  and  pay  for  their  services.  | 

Cable  roads  do  not  need  to  be  hurrahed  nor  manipu- 
lated into  Aistence  for  the  pecuniary  benefit  of  stock 
operators,  but  their  own  advantages  are  their  greatest 
elements  of  power  in  inducing  capital  to  be  invested, 
when  a  reasonable  condition  in  the  wants  of  the  traffic  is 
shown,  and  favorable  conditions  for  the  operation  of 
them  in  such  localities  and  streets  where  the  inhabitants 
desire  them,  are  presented  to  the  consideration  of  compe- 
tent engineers. 

In  the  April  number  of  the  Journal  extracts  are  taken 
from  newspapers,  one  being  from  the  N.  Y.  Evenini^ 
Post,  which  seems  to  have  a  prejudice  against  the  system 
of  cable  roads,  although  it  may  have  been  engendered 
by  the  wholesale  attempts  to  cover  all  possible  streets  in 
New  York  City  with  cable  roads,  whether  the  system  was 
adapted  to  particular  streets  or  not.  Some  of  the  objec- 
tions advanced  by  the  Post  are  not  based  on  experience 
and  have  no  value  among  those  who  are  acquainted  with 
the  facts  in  the  operation  of  cable  roads.  .  |- 

The  Post  says  that  machinery  is  not  as  intelligent  as 
horses  are,  and,  therefore,  machinery  should  not  be  used. 
We  would  naturally  infer  that  intelligence  to  design  and 
construct  would  be  sufficient  to  operate,  and  that  man,  who 
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has  the  knowledge,  experience  and  judgment  to  con- 
struct machinery,  would  have  sufficient  ability  to  operate 
and  direct  it,  to  start  and  stop ;  but,  according  to  the 
7'^^/,  after  man  has  built  a  railway  and  constructed  the 
cars  for  it,  only  horses  have  sufficient  intelligence  to  move 
the  cars,  as  they  have  an  instict  which  prevents  them  from 
running  over  anybody  and  will  turn  one  side.  But  the 
car — does  that,  too,  go  on  or  instinctively  stop  under  such 
circumstances  ?  It  would  seem  that  animal  instinct  is 
placed  superior  to  human  reason  and  intelligence.  All 
street-cars  are  stopped  by  the  brake,  whether  they  are 
moved  by  horses  or  steam-power,  and  the  brake  is  con- 
trolled by  human  intelligence  through  the  physical  ability 
of  man ;  and  whether  the  horses  do  turn  one  side  or  not 
to  prevent  running  over  a  person,  the  car  would  continue 
on  its  way  until  stopped  by  the  brake  or  some  obstruc- 
tion,   ''■•■i''-'^--';-"-    '-■■■'■     ■   ■■--'■'■■  ■):■'■■'".  -■  ■./:■■■'"■'.  •:-  -'■'■  ■■■'-    -    '■  ..y   y- 

If  the  Pos/  admits  the  fallibility  of  the  grip-man  in  ap- 
plying the  brake  with  celerity,  then  allow  some  fallibility 
and  contributory  negligence  on  the  part  of  the  person 
who  gets  in  the  way  of  a  coming  car,  or  makes  a  mis-step 
in  attempting  to  get  on  or  off  a  moving  car. 

The  stopping  of  street-cars  is  done  by  the  brake,  and 
the  method  of  operating  the  brake  is  susceptible  of  im- 
provement as  is  the  brake  on  ordinary  railway-trains. 
Air-brakes  have  already  been  applied  to  cable-cars  and 
their  efficiency  is  increased  in  a  similar  ratio  to  that  be- 
tween hand  and  air-brakes  on  steam  roads.  Thus  the 
grip-man  can  now  have  the  control  of  a  whole  train,  and 
the  increased  momentum,  alluded  to  by  the  Posf,  is  ab- 
sorbed by  the  increased  brake  surface  in  contact  with  the 
wheels  of  every  car  whether  there  be  only  the  grip-car  or 
a  train  consisting  of  three  or  more  cars. 

The  writer  has  applied  air-brakes  to  cable-cars  and 
dummy,  and  they  have  been  found  ample  to  stop  and  hold 
a  train  on  a  down  grade  of  one  in  eight,  or  660  feet  to  the 
mile,  so  that  their  ability  is  beyond  question  on  a  compara- 
tively level  street,  such  as  many  are  in  New  York  City. 

Experience  in  San  Francisco  has  taught  drivers  and 
pedestrians  that  the  grip-men  can  handle  the  cars  much 
more  promptly  with  the  cable  and  brake  than  where 
horses  are  used,  and  the  drivers  of  trucks  do  not,  in  fact, 
give  the  cable-cars  a  wide  berth  as  the  car  is  under  better 
control  than  any  truck  hauled  by  horses,  notwithstanding 
the  statement  of  the  Post.  .   r       ;.  ^v.     -;  vv.  V  -  -   ■  :\ 

While  fair  criticisms  are  in  order,  the  arguments  in 
vogue  in  the  early  days  of  railways  should  not  be  em- 
ployed, nor  assertions  made  that  are  daily  and  hourly 
disproved.  It  is  to  be  hoped  that  the  cable  system  will  be 
developed  under  intelligent  and  competent  engineering 
ability,  and  not  by  scheming  or  manipulating  stock-com- 
panies that  may  be  formed ;  and  that  cable  roads  may  be 
constructed  and  operated  in  such  localities  as  are  favor- 
able, to  the  increased  comfort  and  convenience  of  the 
traveling  public. 


Street-Car  Motors. 


Every  day  the  demand  for  an  acceptable  street-car 
motor  becomes  more  apparent,  says  the  American  Ma- 
chinist. Against  motors  so  far  tried  there  have  been  more 
or  less  objections,  but  to  the  observer  it  hardly  seems  that 
any  of  them  have  been  tried  with  very  much  persistency. 
Many  objections  to  something  so  much  of  an  innovation 


as  the  doing  away  with  horses  on  street-cars,  are  simply 
prejudices  which  a  reasonable  amount  of  persistence  would 
ov^ercome.  If  it  were  not  for  the  fact  that  it  is  so  easy  to 
fall  back  upon  the  use  of  horses,  no  doubt  a  motor  entirely 
acceptable  would  have  been  found  before  this ;  but  it 
seems  to  be  easier  to  go  back  to  the  old  method  than  to 
persevere  in  overcoming  the  difficulties  that  may  be  ex- 
pected in  the  way  of  the  applitation  of  any  motor.  There 
is  a  place  for  a  motor  that  is  just  right,  but  the  owners  or 
officers  of  the  street-roads  have  so  far  shown  but  little 
patience  in  their  trial ;  they  expect  impossibilities  in  the 
way  of  something  that  shall  be  just  right  at  the  first  trial. 
An  electric  motor  for  street-roads  would  seem  to  possess 
special  advantages,  but  does  not  seem  to  receive  much 
attention.  The  first  successful  motor  for  this  purp>ose 
that  is  placed  on  the  track  will  have  an  important  start 
in  the  race.  In  the  meantime,  unless  there  is  more  activ- 
ity in  the  matter,  wire  cable  propulsion  may  be  improved 
until  the  introduction  of  any  motor  will  be  more  difficult 
than  at  present.  Important  improvements  are  believed 
to  have  been  recently  made  in  cable  roads,  and  perhaps 
with  others  to  be  expected  it  may  be  found  the  most 
desirable  means  of  operating  surface  roads.  However 
this  may  be,  it  is  reasonable  to  suppose  that  horses  will 
not  always  be  used  for  the  purpose.  •    • 


Failure  of  the  Philadelphia  Cable  Road. 


The  Philadelphia  Cable  road  is  constructed  through 
twelve  miles  of  the  princif>al  streets  of  the  city,  and  has 
cost  the  projectors  $600,000;  but  it  is  estimated  that 
$1,250,000  more  will  be  required  to  correct  mistakes. 
When  the  iron  conduits  through  which  the  cable  passes 
were  laid,  iron  rods  were  run  through  the  stringers  and 
bolted  to  the  top  of  the  conduits  just  below  the  slot  where 
the  grip  passes  down  to  the  cable  under  the  street.  Every 
change  of  temperature  has  been  found  to  affect  the  width 
of  the  slot  and  hinder  the  passage  of  the  grip. 


The  Broadway  Surface  Road. 


During  the  few  weeks  in  which  the  Broadw^ay  Surface 
Road  has  been  in  operation  the  traffic  has  been  very  large, 
and  the  ultimate  profit  of  the  owners  is  assured.  Some 
rather  extravagant  estimates  as  to  the  extent  of  these 
profits  have  been  made,  one  being  as  high  as  $1,000,000 
per  annum,  but  with  a  fair  discount  for  exaggeration  it  is 
evident  that  the  owners  of  the  road  will  realize  hand- 
somely upon  their  investment.    '  '  -^ 

So  far  the  operation  of  the  road  has  not  acted  detriment- 
ally on  the  street-traffic,  and  there  have  been  no  serious 
blockades  as  prophesied.  On  the  contrary  the  cars  seem 
to  act  as  traffic-guides  and  there  is  less  obstruction  than 
formerly,  while  the  abolition  of  the  omnibus  has  greatly 
lessened  the  noise  and  confusion  on  New  York's  principal 
thoroughfare.  ^j-  ■■.'''-^•'■'' ■■':.■■.'  -y-:^'''./ ■■■:■.:    ^hm 

The  new  cars  will  shortly  be  placed  upon  the  road,  and 
they  are  promised  to  be  handsomest  street-cars  in  the 
city.  They  will  be  a  few  inches  narrow^er  in  the  body 
than  the  ordinary  car  to  allow  for  a  contraction  of  the 
space  between  the  tracks. 

Switches  are  being  built  in  the  road  near  the  Post- 
office,  which  are  intended    to    do    away  with  the  old 


i- 
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Bleecker  street  car-tracks  through  Crosby,  Elm,  and  Cen- 
tre streets  and  Park  place,  which  will  be  abandoned  entire- 
ly. The  Bleecker  street  cars  coming  down  will  switch  into 
Broadway  at  Bleecker  street,  and  continuing  down  Broad- 
way will  swing  around  the  Post-office  apposite  Ann  street, 
and  run  up  Park  place  to  Beekman  street,  and  through 
Beekman  street  to  the  East  River.  Going  up  town  the 
Bleecker  street  cars  will  continue  along  the  old  route 
through  Ann  street,  will  switch  into  Broadway  opposite 
the  Astor  House,  and  continue  on  up  to  the  switch  at 
Bleecker  street,  whence  they  will  travel  on  the  old  tracks. 


Trying  a  New  Compressed- Air  Car. 

In  Astoria,  one  of  the  suburbs  of  Brooklyn,  a  trial 
was  made  a  few  days  since  of  driving  a  street-car  by 
compressed  air,  according  to  the  system  of  Robert  Hardie. 
The  car  was  built  by  the  John  Stephenson  Company, 
and  fitted  up  with  compressed-air  chambers  to  run  a 
small  motor  or  engine  on  the  front  platform,  the  air- 
chambers  being  under  the  car  and  car-seats,  and  where- 
over  there  was  spare  room.  This  capacity  was  said  to  be 
sufficient  to  run  the  car  ten  miles,  the  rate  of  motion 
being  very  efficiently  controlled  by  an  air-brake. 


Electric  Railway  Progress. 


Electric  railways,  which  seem  to  be  slow  of  introduc- 
tion on  this  side  of  the  Atlantic,  according  to  the  Popular 
Science  Monthly  are  multiplying  in  Europe,  and  thus  far 
they  bear  the  test  of  continued  use  remarkably  well. 
English  papers  bring  us  reports  of  six  months'  operation, 
of  such  a  railway  at  Brighton.  The  mileage  run  by  the 
cars  amounted  to  15,600  miles,  and  the  number  of  pas- 
sengers carried  was  about  200,000,  or  all  that  the  car  would 
accommodate  for  the  greater  part  of  the  time.  The 
dynamo  is  run  by  a  gas  engine,  which  has  consumed  300,- 
000  cubic  feet  of  gas.  The  total  cost  of  traction — interest 
and  depreciation  on  engine,  dynamo,  and  motor,  cost  of 
gas  oil  and  attendance — has  amounted  to  $3.85  per  day 
100  mile  run,  or  less  than  four  cents  a  mile.  The  car 
service  has  been  stopped  for  only  one  day,  through  the 
tires  of  the  wheels  giving  out  owing  to  the  heavy  pres- 
sure of  the  holiday  traffic;  there  being  at  the  time  no 
second  car  available.  On  the  whole,  this  is  a  very  satis- 
factory showing  for  a  system  which  is  as  yet  only  in  its 
infancy. 

,A  Fireless  Street-Car  Motor. 


Experiments  have  recently  been  made  in  New  Orleans 
with  a  machine  for  street-railways,  the  motive-power  of 
which  is  obtained  by  evaporating  ammonia  after  lique- 
faction, and  has  met  with  success  so  far.  It  is  to  be  put 
into  actual  practice  shortly  on  one  of  the  surface-roads  of 

that  city. 

^ . .    •  ■  . 

An  Electric  Railway  Test.         , 

Professor  Short,  of  Denver  University,  gave  another 
public  test  of  his  electric  railway  on  June  ist,  at  Denver, 
Col.  The  track  is  an  ellipse  300  feet  around,  with  a  grade 
at  one  point  of  250  feet  per  mile.  The  car  made  7,300 
feet  in  twelve  seconds,  with  ten  passengers ;  a  rate  of 
about  17  miles  per  hour. 


The  "Grip"  Applied  to  Electric  Railways. 

A  GRIP  system  of  electric  railways  is  proposed,  in  which 
the  electric  conductor  or  conductors  shall  consist  of  rigid 
rails  firmly  affixed  to  insulating  supports,  in  a  trench 
similar  to  that  of  the  cable  roads.  Connection  is  made 
with  these  rails  by  means  of  roller  contacts  in  such  a 
manner  that  in  ascending  a  grade,  pressui'e  may  be  ap- 
plied between  the  car  and  the  rails  so  as  to  give  the  car  a 
greater  pulling  capacity,  the  pressure  taking  the  place  of 
weight  in  a  locomotive. 


Popularity  of  Steam  Tramways  in  London. 


The  steam-engines  on  the  North  London  tramways  are 
in  great  favor  with  the  public.  As  an  instance  of  this,  it 
may  be  mentioned  that  the  takings  in  one  day  on  the 
steam-cars  amounted  to  just  double  those  on  the  horse- 
cars,  although  running  alternately  on  the  same  line. 


STREET-RAILWAY  NOTES. 


License  of  incorporation  has  been  issued  to  the  Inter- 
Municipal  Elevated  Railway  Company,  of  Chicago,  the 
capital  stock  being  $1,000,000.  The  charter  of  this  road 
gives  it  a  right  to  build  from  the  center  of  Chicago  to 
Hyde  Park,  Lake  View,  Ciero,  Jefferson  and  Lake. 

The  John  Stephenson  Company  are  building  a  number 
of  new  cars  for  the  Brooklyn  (N.  Y.)  City  Railroad.  They 
are  also  building  cars  for  a  number  of  American  roads 
and  also  for  Mexican  roads,  and  for  a  street-railway  in 
Lisbon,  Portugal. 

The  new  owners  of  the  West  End  and  Atlanta  street- 
railway  of  Chicago,  are  now  figuring  on  the  cost  of  an  ex- 
tension to  Westview  cemetery.  It  is  highly  probable  that 
the  line  will  be  completed  to  the  cemetery  before  fall 
opens.       : .- ,  ;      _^.;^  .v.  ..■.,.'..;..■.•, .  '•■;;•■■■:■>•■,.■  ■■■W :•,.■' ^'.■. 

Steam-motors,  each  weighing  3,500  pounds,  have  been 
adopted  by  the  Street-Railroad  Company  of  Concord,  N. 
H.  Each  motor  is  calculated  to  pull  one  car  and  make  a 
speed  of  fifteen  miles  an  hour  where  permissible. 

Hon.  G.  W.  Allan,  president  of  the  Kingston  Road 
Tramway  Co.,  of  Toronto,  Canada,  has  agreed  to  state  a 
figure  at  which  the  company  would  be  willing  to  sell  out 
their  rights  and  privileges  to  the  city.    ,    ;   .  "      ,  ..  |  ■  v  . 

It  is  stated  that  the  cost  of  the  iron  work  of  the  Brook- 
lyn Elevated  Railroad  erected  was  3.22  cents  per  pound. 
The  lowest  contracts  on  the  New  York  roads  was  3.4 
cents. 

The  Birmingham  (Ala.,)  Street  Railroad  Company 
are  determined  to  extend  their  line  to  Oak  Hill  Cemetery, 
which  will  give  them  four  miles  of  track  to  the  city. 

The  Atlantic  Avenue  Railroad  Company,  of  Brooklyn, 
N.  Y.,  intend  building  a  stable  for  their  new  Bergen  street 
line  at  a  cost  of  $50,000.  ,        ;.  '  ^    ,-'    -'  .1  "  -  '  : 

The  rails  of  the  street-railway  at  Leesburg,  Fla.,  have 
been  laid  as  far  as  the  Grand  Central  Hotel  from  the 
Florida  Southern  depot. 

The  Louisville  (Ky.)  City  Railway  Company  have  just 
completed  ten  miles  of  new  road,  and  are  having  twenty- 
one  new  cars  built. 

A  new  street-railway  has  been  built  in  Galveston,  Texas, 
by  the  Gulf  City  Street- Railway  and  Real  Es.t|a,te  Company. 
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Jlr\n  InbFntions. 


Sax's  Car-Weeel. 


John  K.  Sax,  of  Pittston,  Pa.,  is  the  inventor  of  an 
improved  car-wheel  which  is  herewith  illustrated  and 
described.  The  object  of  the  invention  is  to  secure  an 
effective  union  of  the  body  portion  and  rim  or  tire,  with- 
out expensive  forgings  in  the  construction  of  the  latter, 
and  also  to  avoid  the  objections  incident  to  the  employ- 
ment of  rigid  wheels. 


c  i 


Fig.  2. 

sax's  car-wheel. 


s  c 


B 


In  the  accompanying  cuts.  Fig.  i  is  a  side  view  of  the 
improved  wheel  with  parts  detached  and  other  parts  in 
section,  and  illustrating  one  mode  of  constructing  the 
body  portion  ;  Fig.  2  a  transverse  section  of  the  wheel 
shown  in  Fig.  i  ;  Fig.  3  a  view  showing  a  modification, 
and  Fig.  4  a  cross-section  of  Fig.  3. 

The  rim  A,  of  the  wheel  may  be  of  steel  or  iron,  and 
may  be  cast  or  hammered  or  rolled  into  shape,  and  is 
provided  at  one  outer  edge  with  the  usual  flange  a,  and 
at  the  inner  side  with  a  continuous  dovetailed  recess  or 
with  a  series  of  dovetailed  recesses  at  equal  distances 
apart,  formed  by  parallel  flanges  c  c,  arranged  at  the  oppo- 
site edges  and  with  inclined  inner  faces,  as  shown.  The 
inner  rim  B,  consists  of  cast  metal,  which  is  cast  in  con- 
tact with  the  outer  rim  A,  so  that  a  portion  or  portions 
b,  of  the  inner  rim,  will  enter  the  recess  or  recesses  in  the 
outer  rim,  the  two  parts  being  fused  together,  and  to  this 
inner  rim  is  detachably  connected  the  body  C,  of  the 
wheel. 

In  the  manufacture  of  the  wheel  the  outer  rim  or  tire  is 
first  made,  and  then  the  mold  in  which  to  cast  the  inner 
rim  is  prepared,  this  mold  being  provided  with  an  annular 
space  to  receive  the  outer  rim,  and  with  a  space,  or  spaces 


or  recesses  corresponding  to  the  form  of  the  inner  rim  or 
section.  The  outer  rjm  is  then  suitably  heated,  placed  in 
proper  position  within  the  mold,  which  is  then  closed, 
and  molten  metal  is  poured  into  the  mold,  thereby  casting 
the  inner  rim  in  direct  contact  with  the  outer  rim,  causing 
an  intimate  welding  of  fusion  of  the  two  together,  so  as 
to  form,  practically,  but  one  part.      ..  ,. , 


Fig.  4. 

sax's  car-wheel. 


B 


'  <: 


The  inner  rim  is  provided  with  recesses  adapted  to 
receive  the  outer  portion  of  the  body,  and  with  cap-pieces 
between  which  and  the  inner  rim  such  portions  of  the 
body  are  clamped.  The  body  or  center  may  be  either  a 
continuous  plate  or  plates,  or  a  hub  provided  with  solid 
or  divided  spokes,  as  shown  in  Figs,  i  and  3.  When  the 
center  is  provided  with  spokes,  the  latter  having  flaring 
or  expanded  ends,  the  recesses  or  sockets  x,  in  the 
inner  rim  are  adapted  to  receive  such  ends,  but  are  some- 
what larger  than  the  latter,  and  are  covered  by  the  cap- 
pieces  g,  which  may  be  secured  in  position  by  bolts  or 
rivets  /. 

When  the  spokes  are  solid,  they  are  split  to  form  two 
contiguous  fingers  d  d ;  but  when  they  are  divided  01 
consist  of  two  contiguous  bars,  as  shown  in  Fig.  i,  the 
ends  of  such  bars  form  the  fingers,  which  are  bent  out- 
ward to  constitute  the  desired  expanded  ends.  In  either 
case  there  are  recesses  e,  between  the  sides  of  the  fingers 
or  ends  of  the  spokes  and  the  adjacent  sides  of  the  re- 
cesses -v,  in  which  are  inserted  rubber  or  other  elastic 
packings  n,  and  wedges  /,  are  driven  between  the  fingers 
d  d,  so  as  to  separate  the  latter  and  compress  the  pack- 
ings «.    .r-y-.'  ...       •'•■•'^■■^;^- :-•'.;.■■■■ '■.^.v-'.  ^  Jf--.-^  ■    >^ 

As  the  ends  of  the  spokes  do  riot  extend  to  the  ends  of 
the  recesses  .r,  there  are  left  spaces  s,  in  which  are  inserted 
packings  or  fillings  of  rubber,  oakum,  wood,  or  other 
suitable  material,  after  which  the  cap-pieces ^i,^  are  applied, 
so  as  to  clamp  the  ends  of  the  body  portion  firmly  to  the 
inner  rim.  '  ■"-'    y^-    ■■;:    :.•...■••,/:•'    i \.     : 
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,  The  inner  rim  or  section  may  consist  of  separate  pieces, 
each  fused  at  one  point  to  the  tire  or  outer  rim  ;  but  it  is 
preferable  to  make  the  inner  rim  of  one  continuous  annu- 
lar piece  adapted  to  a  continuous  annular  groove  within 
the  outer  rim,  the  side  flanges  c  c,  of  which  afford  wide 
bearings,  resisting  any  thrust  tending  to  displace  laterally 
the  outer  rim  or  tire,  and  imparting  greater  strength  to 
the  latter  portion  of  the  wheel.  The  groove  formed  by 
the  flanges  c  c,  while  preferably  dovetailed,  may  have 
parallel  or  outwardly-inclined  sides  or  edges,  the  two 
rims  being  so  thoroughly  fused  together  as  to  form,  prac- 
tically, one  piece,  rendering  the  dovetailing  unnecessary, 
except  to  insure  connection  in  case  the  weld  should  be 
defective  at  any  one  point. 

By  making  the  sockets  or  recesses  for  the  reception  of 
the  edge  or  ends  of  the  body  portion,  of  cast-metal,  the 
body  may  be  fitted  to  the  rim  of  the  wheel  with  but  little 
expense,  while  by  fusing  the  cast-metal  section  to  an 
outer  rim  of  forged  metal  the  advantages  are  secured  of 
using  the  latter  without  the  expense  which  would  result 
from  forging  the  entire  rim  with  recesses  adapted  for  con- 
nection to  the  body  portion. 

By  providing  the  rim  with  the  recesses  adapted  to  re- 
ceive the  edge  or  ends  of  the  body  portion,  and  by  com- 
pressing packings  between  the  two  and  securing  them  by 
means  of  detachable  cap-plates,  great  elasticity  is  secured 
and  a  secure  connection  of  the  parts,  with  ability  to  dis- 
connect them  whenever  it  may  be  necessary  for  repairs  or 
repacking.  . 

It  is  the  mtention  of  the  inventor  to  grant  licenses 
under  his  patent. 


Haskell's  Time-Recording  Apparatus. 


Charles  S.  Haskell,  of  Philadelphia,  Pa.,  is  the  in- 
ventor of  a  time-recording  apparatus  which  is  herewith 
illustrated  and  described.  It  is  principally  designed  for 
registering  the  hour  of  arrival  and  departure  of  employes 
in  factories  and  shops,  and  in  this  connection  is  applicable 
to  railway  use.  An  automatically-operating  device  is 
provided  adapted  to  record  both  the  name  of  the  employe 
and  the  hour  of  his  arrival  at  work.  The  apparatus  is 
conveniently  applied  within  the  case  of  a  clock,  and  is 
provided  with  a  scroll  of  paper  or  kindred  fabric,  upon 
which  the  employe  upon  his  arrival  writes  his  name,  and 
with  a  lever  or  handle  which,  after  writing  his  name  upon 
the  scroll,  the  employe  is  required  to  move,  with  the 
result  that,  through  suitable  mechanism,  the  movement 
of  the  handle  is  communicated  to  a  printing  or  emboss- 
ing device,  so  as  to  effect  the  recording  of  the  hour  and 
minute  of  the  throw  of  the  handle  in  connection  with  the 
name  written  upon  the  scroll. 

In  the  accompanying  cuts.  Fig.  i  is  a  side  elevational 
and  partially  sectional  view  of  the  apparatus,  the  side  of 
the  casing  being  removed,  exhibiting  the  type-disks  and 
the"  devices  for  actuating  the  printing-mallet  and  for 
causing  the  travel  of  the  scroll  of  paper ;  Fig.  2  a  front 
elevational  view  of  the  same  parts,  the  front  face  of  the 
inclosing-casing  being  supposed  removed  ;  Fig.  3  a  front 
elevational  view  of  the  apparatus  complete,  or  cis  it  ap- 
pears when  set  up  for  use  ;  Fig.  4  a  rear  elevational  view 
of  the  same,  the  back  of  the  casing  being  broken  through, 
in  order  to  exhibit  the  ratcheted  wheel  a",  counterbal- 


anced pivot  pawl,  and  connecting-bar  to  the  lever-escape- 
ment ;  Fig.  5  a  detached  elevational  detail  representing 
the  normal  position  of  the  mallet  and  mallet-carrier,  the 
actuating-bar,  and  the  dog,  when  the  above  parts  are  at 
rest  and  before  the  handle  is  thrown  to  start  them  into 
action  ;  Fig.  6  a  similar  view,  indicating  the  position  of  the 
parts  at  the  moment  when  the  dog  is  at  the  limit  of  its 
upward  movement,  and  at  the  moment  when  the  spring 
of  the  actuating-bar  has  caused  the  engagement  of  the 
dog  with  the  notch  in  the  bar ;  Fig.  7  a  similar  view  of 
the  same  parts,  indicating,  however,  their  position  when 
the  dog  has  about  half  completed  its  downward  move- 
ment under  the  influence  of  its  spring,  and  has  almost 
unseated  itself  from  the  notch  in  the  bar  ;  Fig.  8  a  similar 
view  of  the  mallet  and  mallet-carrier  and  upper  portion 
of  the  actuating-bar,  representing  the  position  of  the 
parts  when  the  upward  travel  of  the  bar  has  caused  the 
partial  upward  movement  of  the  mallet  and  the  partial 
unseating  of  the  upper  extremity  of  the  bar  from  out  the 
notch  in  the  mallet-carrier,  and  Fig.  9  a  view  similar  to 
Fig.  8,  representing,  however,  the  mallet  at  the  top  of  its 
throw  and  the  actuating-bar  unseated  from  its  notch  in 
the  mallet-carrier,  and  in  the  act  of  moving  up  to  its  ex- 
treme uppermost  position,  which  it  is  represented  as  oc- 
cupying in  Fig.  5. 


Fig.  2. 

haskkll's  time-recording  apparatus. 

A  represents  the  inclosing-casing  of  the  apparatus,  in 
the  upper  portion  of  which  is  secured  a  clock-movement 
of  any  preferred  description  and  provided  with  any  pre- 
ferred motor.  A  description  of  this  movement,  which 
may  be  employed  in  conjunction  with  a  clock-face  and 
hands  a,  as  shown  in  Fig.  3,  is  unnecessary,  except  in  so 
far  as  to  say  that  the  movement  is  provided  with  a  rat- 
cheted wheel  rt",  provided  with,  for  instance,  thirty  teeth, 
and  connected  with  the  clock-work  in  such  manner  as  to 
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])e  caused  to  make  one  complete  revolution  every  hour. 
This  ratcheted  wheel,  which  is  exhibited  in  Fig.  4,  revol- 
ves in  the  direction  of  the  arrow  upon  it,  and  in  so  doing 
occasions  the  movement  of  a  counterbalanced  pivoted 
pawl  a*,  to  which  is  secured  a  connecting-bar  ^z 3,  which 
latter  at  its  lower  extremity  is  connected  to  a  rocker-arm 
a*,  mounted  upon  a  rock-shaft  a'^,  which  is  provided  with 
a  lever-escapement  a",  the  pallets  of  which  alternately,  in 
the  throw  of  the  escapement  under  the  influence  of  the 
rocker-arm,  connecting-bar,  and  counterbalanced  pawl, 
engage  the  teeth  of  a  ratcheted  escapement-wheel  B,  sup- 
ported upon  an  arbor  b,  and  so  connected  with  a  clock- 


Fig.  3-  Fig.  4. 

.    -    .         Haskell's  time-recording  apparatus. 

work  or  other  train  of  gearing  C,  actuated  by  a  coiled 
band-spring  c,  or  other  motor,  as  to  revolve  once  in  an 
hour.  The  arbor  b,  which  is  journaled  within  the  casing 
in  a  position  at  right  angles  to  its  face,  is  also  equipped 
with  a  minute-disk  D,  the  periphery  of  which  is  provided 
with  numeral-types  in  a  series  of  from  i  to  60.  The  opera- 
tion of  the  lever-escapement  permits  of  the  actuation  of 
the  train  of  the  gearing  C,  under  the  influence  of  its  motive 
spring  c,  to  occasion  the  rotation  of  the  escapement-wheel 
and  minute-disk  once  in  an  hour.  Parallel  with  the 
minute-disk  is  an  hour-disk,  being  a  disk  of  the  same 
diameter  as  the  minute-disk,  the  peripheral  face  of  which 
is  also  provided  with  numeral-types,  numbered  success- 
ively from  I  to  24.  The  hour-disk  is  mounted  upon  an 
arbor  e,  and  so  connected  with  the  train  as  to  be  revolved 
ahead  one  peripheral  space  or  number  at  the  commence- 
ment of  each  hour.         ,  .^;    -    y  ,.-v  ^  v  ,:  -■.  -\'<:^.   ^  ^l;  •.  -: 

The  disks  D  and  E,  are  simply  printing-disks,  and  it  is 
obvious  that  if  a  scroll  of  paper  or  other  prepared  material 
be  pressed  against  a  given  point  in  the  periphery  of  the 
disks  simultaneously,  and  a  printing-ribbon  be  interposed, 
the  imprint  of  the  numerals  presenting  at  the  points  of 
contact  will  be  impressed  upon  the  scroll.  .    ' '^;\:r; 

F  is  a  scroll  of  paper,  which  is  wound  upon  a  paper- 
barrel/,  housed  in  the  casing,  with  its  shaft  parallel  with 
the  face  thereof,  in  such  manner  that  the  scroll  can  be 
unwound  from  the  barrel  in  the  direction  of  the  arrow  in 
Fig.  1  on  the  barrel,  and  led  upward  parallel  with  and 


behind  the  face  of  the  casing  across  what  is  a  "writing-  J 
board  "  G,  which  latter  is  supported  in  the  casing  to  the  ,  • 
rear  of  a  slot  a',  formed  in  the  face  of  the  casing. 

The  paper  is  led  over  the  upper  edge  of  the  writing- 
board,  and  backward  about  a  directing-roll  a^,  and  down- 
ward,  and    then    about    a  winding-drum    H,   which    is  ' 
mounted  upon  a  shaft  h,  and  adapted  to  be  actuated  as 
explained  hereafter. 

I  is  a  winding-shaft  journaled  in  the  casing,  upon  which     . 
is  wound  a  printing-ribbon  J,  which  is  carried  forward  on 


Fig.  7. 


Fig.  8.:  Fig.  9 
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top  of  the  scroll  of  paper,  and  immediately  beneath  the 
lowermost  portions  of  the  minute  and  hour  disks,  and  is__ 
secured  by  a  suitable  fastening/,  with  the  casing.  It  is 
obvious  that  if  the  scroll  of  paper  at  a  point  beneath  the 
disks  be  pressed  upward  against  the  disks,  the  numeral- 
types  on  the  respective  disks  presenting  at  the  lowermost 
points  of  their  peripheries  will  be  caused  to  leave  their 
impress  upon  the  scroll  of  paper  by  the  action  of  the 
printing-ribbon  in  a  manner  well  known. 

K  is  a  handle  mounted  exterior  to  the  side  of  the  casing 
upon  a  handle-shaft  k,  journaled  in  axial  alignment  with 
the  shaft  h  of  the  winding-drum,  and  L  is  a  dog  mounted 
upon  the  inner  extremity  of  the  handle-shaft  /(•,  face  to 
face  with  the  ratcheted  disk  h"^.  This  dog  is  slightly 
angular  at  its  front  extremity,  and  at  its  rear  extremity  is 
provided  with  a  dog-pawl  /,  which  depends  in  such  p)osi- 
tion  as  to  be  in  engagement  with  the  teeth  of  the  ratcheted  ;. 
disk  k"".  A  spiral  spring  M,  connected  at  one  extremity 
with  the  casing  at  a  point  above  the  dog,  is  at  its  lower  : 
extremity  connected  with  the  dog,  so  that  its  ordinary 
tendency  is  to  keep  the  dog  in  contact  with  the  stop  /", 
(Fig.  I,)  fixed  to  the  casing.  N  is  a  printing-mallet  con- 
nected with  a  mallet-carrier  n,  pivoted  within  the  casing. 
This  mallet-carrier  is  provided  with  a  notch  «>^,  for  the  \- 
upper  extremity  of  the  mallet-actuating  bar.  P  is  the 
mallet-actuating  bar,  it  being  a  rod  housed  in  bearings 
Q  Q',  provided  near  its  lower  extremity  with  a  notch  /, 
and  also  provided  with  a  stop-pin  /  ,  adapted  to  engage 
beneath  the  bearing  Q'.  R  is  a  spiral  spring  connected 
with  the  upper  bearing  of  the  actuatingba-r,  or  the  other 
fixed  point  of  connection,  and  connected'*1Dso  with  the 
actuating-bar,  this  spring  being  in  its  connection  sus- 
pended at  an  angle  such  as  to  cause  it  to  act  upon 
the  actuating-bar  in  two  directions.  In  the  normal  set 
of  the  devices  the  bar  occupies  the  position  represented 
in  Fig.  5  with  respect  to  the  notch  «",  in  the  mal- 
let-carrier, while  the  dog  occupies  the  position  repre- 
sented in  Fig.  5  with  respect  to  the  notch  p,  in  the 
actuating-bar.  In  this  position  of  parts  the  mallet  is 
down  against  a  stop-pin  O,  and  the  forward  extremity  of 
the  dog  is  also,  down  against  its  stop-pin  l^,  as  represented  ^ 
in  Figs.  I  and  5. 

The  operation  of  the  mallet  or  the  stroke  of  the  same 
for  the  purpose  of  imprinting  the  types  upon  the  type- 
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disks  upon  the  scroll  of  paper,  is  occasioned  by  the  rear- 
ward  throw   of   the    handle    K,    which    the   workman    is 
directed  to  make  upon  his  arrival,  and  after  he  has  first 
written  his  name  upon  that  portion  of  the  scroll  which 
presents   through   the   slot   in   the  front   of  the  casing. 
After  writing  his  name  the  throw  of  the  handle  occasions 
the  throw  of  the  dog  from  the  position  which  it  is  repre- 
sented as  occupying  in  Fig.  5  up  to  that  shown  in  Fig.  6, 
a  movement  which  permits  the  spiral  spring  connected 
with  the  actuating-bar  to  throw  the  notch  in  the  bar  into 
engagement  with  the  dog,  as  shown  in  Fig.  6,  and  which 
also  occasions  the  extension  of  the  spiral  spring  connected 
with  the  dog,  and,  through  the  pawl  upon  the  dog  and 
the   ratcheted  disk  on  the  shaft   of  the  winding-drum, 
causes  such  sufficient  rotation  of  the  winding-drum  as 
will  draw  that  portion  of  the  scroll  of  paper  which  has 
the  name  written  upon  it  from  its  position  abreast  the 
slot  a',  in  the  casing,  to  a  position   beneath  the  type- 
disks.     The  release  of  the  handle  will  then  permit  the 
spring  M,  connected  to  the  dog,  to  contract  and  deflect 
the   dog,   the   pawl   of    which   slips   over  the   ratcheted 
disk,  so  as  to  be  without   influence  upon  the  winding- 
drum,  the  deflection  of  which  dog  is  accompanied  by  the 
downward  throwing  of  the  actuating-bar  and  the  exten- 
sion of  the  spring  R,  connected  therewith,  until  such  mo- 
ment as  the  continued  rotation  of  the  dog  has  caused  its 
unseating  from  out  the  notch  p,  in  the  actuating-bar,  as 
shown  in  Fig.  7  and  5,  whereupon  the  bar,  which  in  its 
downward  movement  has  become,  by  reason  also  of  the 
influence  of  its  spring  R,  engaged  as  to  its  upper  extrem- 
ity with  the  notch  «"  in  the  mallet-carrier,  is,  under  the 
influence  of  its  spring  R,  caused  to  fly  rapidly  up  and 
throw  the  mallet-carrier  and  mallet  up,  so  as  not  only  to 
occasion  the  printing  of  the  paper  with  the  numbers  pre- 
senting upon  the  disks  at  points  abreast  the  name  written 
upon  the  scroll,  which  numbers  record  the  then  time  of 
day,  but  also  to  occasion  the  unshipping  of  the  upper  ex- 
tremity of  the  actuating-bar  from  the  notch  in  the  mallet- 
carrier,  by  reason  of  the  altered  position  of  the  mallet-car- 
rier, which  necessarily  brings  to  pass  such  result,  and  which 
which  will  be  understood  by  a  reference  to  Figs.  8,  9,  and  5. 

It  will  now  be  understood  in  what  manner  the  spiral  R, 
connected  with  the  mallet-actuating  bar,  and  which  is,  of 
course,  of  less  energy  than  the  spiral  M,  connected  with 
the  dog,  operates  in  the  first  instance  to  draw  the  actuat- 
ing-bar in  such  direction  as  to  cause  the  engagement  of  its 
notch  with  the  dog,  and  in  the  second  instance  to  cause  in 
the  downward  movement  of  the  bar  the  engagement  of  its 
upper  extremity  within  the  notch  in  the  mallet-carrier. 
.  The  play  of  the  upper  extremity  of  the  mallet-actuating 
bar  is  permitted  by  providing  the  upper  bearing  Q,  with  a 
slotted  opening  g.  It  is  obvious  that  if  the  printing-rib- 
bon be  dispensed  with,  the  mallet  will  cause  the  embossing 
of  the  scroll  by  the  types  upon  the  disks. 

The  contrivances  for  actuating  the  mallet  and  shifting 
the  scroll  of  paper  may  be  modified  by  the  employment 
of  a  pressing  or  pulling-button,  instead  of  a  handle,  and  a 
lever  and  link  connection  may  be  used  to  effect  the  move- 
ment of  the  mallet  and  the  travel  of  the  scroll.  The 
device  could  also  be  as  well  made  in  a  separate  case  and 
connected  with  the  clock  by  an  electric  Wire,  so  that  in 
large  factories  there  could  be  one  at  each  entrance,  while 
in  railway  shops  it  could  be  connected  with  the  electric 
clock  system. 


Zimmerman's  Car-Coupling. 


Christian  H.  Zimmerman,  of  Burbank,  O.,  is  the  in- 
ventor of  a  new  car-coupling  which  is  herewith  illustrated 
and  described.  The  invention  is  controlled  jointly  by  the 
inventor  and  by  Chas.  W.  Weiser,  of  the  same  place,  to 
whom  one-half  of  the  patent-rights  hav'e  been  assigned. 

In  the  accompanying  cuts,  Fig.  i  is  a  longitudinal  ver- 
tical sectional  view  of  the  car-coupling ;  Fig.  2  a  trans- 
verse vertical  sectional  view  taken  on  the  line  .r  x  in  Fig. 
I  ;  Fig.  3  a  transverse  vertical  sectional  view  taken  on  the 
line  y y  in  Fig.  i  ;  Fig.  4  a  perspectiv^e  view  of  the  draw- 
head  and  the  front  end  of  the  car;  Fig.  5  a  detail  view  in 


Fig.  I- 

zimmerman's  car-coupling. 


perspective  of  the  coupHng-pin  used  in  connection  with 
the  coupling;  and  Fig.  6  a  horizontal  sectional  view  of 
the  frame,  stringers,  and  buffer-string. 

A  represents  the  front  end  of  a  car,  and  B  B  are  the 
longitudinal  beams  or  stringers  of  the  same.  C  is  a  longi- 
tudinal frame  fitted  between  the  stringers,  consisting  of 
side-pieces  D  D,  connected  by  cross-pieces  E  E,  and  F  F, 
and  provided  at  its  lower  edges  with  flanges  G  G,  extend- 
ing under  the  stringer,  and  secured  thereto  by  means  of 
vertical  bolts  H  H. 


ZIMMERMAN  S  CAR-COUI'LINC 


The  inner  sides  of  the  frame-pieces  D  D,  are  provided 
with  grooves  I  I,  to  accommodate  a  pair  of  slides  J  J,  con- 
nected by  a  rod  K,  for  the  accommodation  of  which,  as 
well  as  of  the  slides,  suitable  openings  are  provided  in  the 
cross-pieces  of  the  frame.  The  rod  K,  is  provided  with 
shoulders  L  L,  against  which  are  fitted  plates  or  washers 
M  M,  bearing  against  the  inner  sides  of  the  cross-pieces 
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E  E,  of  the  frame ;  and  upon  the  rod  K,  between  the  plates 
or  washers,  is  coiled  a  strong  spring  M',  which  in  practice 
serves  as  a  buffer-spring.  ■  ':-*■::  ^    ::^:^-.■^    '.'^'  ^    ■  ■    - 

N  N  are  a  pair  of  longitudinal  parallel  hangers  or 
brackets  secured  to  the  under  sides  of  and  connecting  the 
slides  J  J,  and  provided  with  a  central  transverse  pin  or 
bolt  O,  forming  a  bearing  for  the  rear  end  of  the  shank  P, 
of  the  draw-head  O.  The  latter  is  provided  with  the 
longitudinal  recess  R,  in  which  is  fitted  a  sliding  block  S, 
adapted  to  be  forced  in  a  forward  direction  by  the  action 
of  a  suitably-arranged  spring  T,  and  having  at  its  upper 
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front  edge  a  forwardly-extending  plate  U,  adapted  to  ex- 
tend under  the  upper  vertical  pin-hole  V,  and  support  the 
coupling-pin  W,  in  position  for  coupling.  A  stop  X,  is 
arranged  to  prevent  the  sliding  block  from  moving  for- 
ward too  far.  i.;>-  •■-  .:■:'..;"■..'■.■:■■'"'■■,-■  ■-  :,  -  ■-,,^-  A;  .;';•-:■■ , 
The  mouth  Y,  of  the  draw-head  is  comparatively  narrow, 
but  of  considerable  height,  and  provided  with  beveled  or 
slanting  sides,  top  and  bottom,  for  the  purpose  of  enabling 
cars  of  unequal  heights  to  be  readily  coupled  without  the 
use  of  crooked  links.     The  shank  P,  of  the  draw-head  is 
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curved  upward  and  hinged  between  the  hangers  N  N,  as 
already  described,  thus  enabling  the  draw-heads  of  two 
cars  of  unequal  height  to  swing,  respectively,  upward  and 
downward  when  the  cars  come  togethe  ,  and  thus  adapt 
themselves  to  each  other.  In  order  to  sustain  the  draw- 
head  normally  in  a  horizontal  position,  a  pair  of  flat 
springs  are  bolted  to  the  upper  and  under  side  of  the 


draw-head,  near  the  rear  end  of  the  latter,  and,  extending 
forward,  bear,  respectively,  against  the  under  side  of  the 
car  and  against  a  bail  or  bracket  Z,  bolted  to  the  under 
side  of  the  car  and  encircling  the  draw-head.  These 
springs  which  are  designated  by  letters  A'  A',  also  serve 
to  impart  the  proper  elasticity  of  motion. 

The  draw-head  is  provided  with  an  upward-extending 
lug  B',  provided  with  a  pin-hole  C.  registering  with  the 
pin-holes  of  the  draw-head,  and  provided  at  the  sides  with 
vertical  grooves  D',  serving  as  guides  for  the  flanges  E', 
extending  laterally  from  the  head  of  the  pin  F'.  The 
latter  is  provided  with  a  forwardly-extending  hook  G', 
for  the  accommodation  of  which  a  slot  H',  is  provided  iji 
the  front  wall  of  the  lug  B'. 

I'  is  a  lever  pivoted  to  the  draw-head  at  one  side  of  the 
latter,  and  extending  under  the  hook  G',  so  that  it  may 
be  used  to  raise  or  lift  the  coupling-pin  for  the  purpose  of 
uncoupling  the  cars.  Attached  to  the  end  or  handle  of 
this  lever,  is  a  rod  J',  extending  through  suitable  guides 
to  the  top  of  the  car,  so  that  the  uncoupling  may 
be  performed  by  a  brakeman  stationed  on  the  roof  of  the 
car. 

The  coupling  devices  are  simple,  certain  in  action,  and 
easily  manipulated,  and  the  attachment  of  the  draw-head 
to  the  car  gives  it  a  free  and  elastic  vertically-swinging 
and  longitudinally-sliding  motion,  which  is  useful  and 
effective  for  the  purpose  described. 


Pullman's  Electric  Bell-Cord  for  Railway-Trains. 


Smith  C.  Pullman,  of  Catskill,  N.  Y.,  is  the  inventor 
of  a  new  electric  bell-cord  for  use  on  railway-trains,  that 
is  herewith  illustrated  and  described.  The  bell-cord 
couplings  only  will  be  shown  in  the  cuts,  as  the  applica- 
tion of  the  device  is  readily  understood. 


Fig.  I. 


^^  Fig.  2.  V-       '    J' 

PULLMAN'S   ELECTRIC   BELL-CORD   FOR    RAILWAY-TRAINS.      " 

In  the  accompanying  cuts,  Fig.  i  shows  the  couplings 
of  the  bell-cord  when  connected,  and  Fig.  2  the  same 
couplings  when  disconnected.  v 

On  the  cab  of  the  locomotive  is  a  switch  by  which  the 
circuit  may  be  opened  when  the  engineer  does  not  desire 
to  hear  the  bell  ring.  The  line-wires  are  insulated  and 
are  run  in  the  bead  of  the  moulding  along  the  side  of 
the  car  near  the  top,  where  they  are  out  of  the  way 
and  out  of  sight.  At  each  end  of  each  car  are  provided 
binding-posts  which  connect  the  line-wires  and  the  push- 
buttons. From  the  binding-posts  the  line-wires  extend 
through  openings  in  the  ends  of  the  car  over  the  door  far 
enough  to  permit  them  to  be  coupled  with  the  wires  of 
the  next  cars.  The  projecting  ends  of  the  line-wires  are 
connected  to  the  improved  coupling  to  fo'rm  the  circuit, 
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and  the  couplings  are  thus  constructed :  The  body  por- 
tions H,  and  two  sides  I  I',  of  the  couplings  are  of  hard 
rubber.  The  seats  J  for  the  binding-posts  J',  are  of  brass, 
separated  by  the  hard  rubber.  The  body  portion  H,  of 
the  coupling  is  concave  on  each  side  near  its  forward 
end,  and  is  then  conv^exed  until  it  forms  the  point  P.  To 
each  side  of  the  body  portion  H,  is  secured  a  German- 
silver  spring  J-,  which  is  bent  to  conform  to  the  outline 
of  the  forward  portion  of  the  body  H.  The  springs  J, 
and  the  sides  I  I',  are  secured  in  place  by  screws.  The 
couplings  are  all  alike  in  construction,  so  that  the  coup- 
ling can  be  effected  at  either  end  of  the  car.  The  cable 
consists  of  two  wires,  specially  insulated,  and  run  from  the 
engine  under  the  tank  to  its  rear  end.  On  the  coaches 
the  wires  are  covered  with  gutta-percha.  When  two 
couplings  are  shoved  together,  the  hard  rubber  separates 
the  springs,  making  two  separate  conductors.  When  the 
train  breaks  apart,  the  couplings  pull  apart,  and  the  springs 
come  together  and  close  the  circuit,  which  causes  the 
vibrating  bell  on  the  engine  to  ring,  and  notifies  the  en- 
gineer that  his  train  has  parted.  If  the  engineer  does  not 
want  to  hear  the  bell  ringing  until  he  has  coupled  up 
again,  he  can  turn  the  crank  of  the  two-point  switch  on 
the  dead-pin,  which  opens  the  circuit,  thus  stopping  the 
bell.  The  coupling  on  the  rear  end  of  the  rear  car  can  be 
shoved  astride  the  cord  to  keep  it  open. 

This  system  can  be  applied  to  all  railway-cars  without 
damaging  the  latter  other  than  by  boring  eight  small  screw 
holes.  It  is  inexpensive,  reliable,  and  not  subject  to  derange- 
ment. It  is  at  present  in  experimental  use  on  the  Ulster  and 
Delaware  Railway,  the  New  York,  Susquehanna  and  West- 
ern and  on  the  West  Shore  road,  where  it  is  giving  satis- 
fation.  The  inventor  claims  that  the  total  expense  of 
maintaining  his  system  in  use  on  a  train  of  six  cars,  will 
not  exceed  fifty  cents  per  year. 

The  device  is  now  controlled  by  S.  C.  Pullman  &  Co., 
of  Catskill,  N.  Y. 


Stripe's  Indicator-Lock. 


HoRACK  G.  Stripe,  of  Omaha,  Nebraska,  is  the  inven- 
tor of  a  new  and  improved  indicator-lock  which  is  here- 
with illustrated  and  described.  As  here  shown,  the  regis- 
tering or  indicating  device  is  applied  to  a  railway  car-door 
lock,  but  it  is  similarly  applicable  to  any  form  of  lock. 

In  the  accompanying  cuts.  Fig.  i  is  a  side  vjew  of  the 
improved  lock,  the  front  plate  being  removed  ;  Fig,  2  a 
longitudinal  sectional  elevation  of  the  same  on  the  line 
.r  .1  X  in  Fig.  i  ;  Figs.  3  and  4  show  keys  for  the  improved 
lock,  and  Fig.  5  is  an  end  view  of  one  of  the  keys. 

The  bolt  A,  is  provided  at  its  inner  end  with  a  notch 
A',  adapted  to  receive  the  sliding  latch-bolt  B.  which 
moves  transversely  to  the  bolt  A.  The  end  of  the  latch- 
bolt  B.  fits  into  the  notch  A',  in  the  bolt  A,  and  the  latch- 
bolt  B,  rests  upon  a  tumbler  C,  pivoted  in  the  casing  and 
adapted  to  swing  toward  and  from  that  end  through 
which  the  bolt  A,  passes,  which  tumbler  is  acted  upon  by 
a  spring  D,  which  presses  it  in  the  direction  from  the  same 
end  of  the  casing.  The  latch-bolt  B,  is  provided  in  its 
under  side  with  a  downwardly-projecting  stem  E,  which 
passes  into  a  slot  F,  parallel  with  the  axis  of  the  tumbler, 
and  provided  with  a  transverse  slot  at  each  end.  The 
latch-bolt  B,  is  provided  with  a  notch  G,  for  receiving 


the  bits  of  the  key.     In  place  of  the  above-described  tum- 
blers, any  other  tumblers  of  suitable  construction  can  be 

used.  ••.:/'>■■.'■;••   :/■■■  .■  •■..■•;■  ■  /■'  V     ■■;...  '.V'  '-.■-;•■'  A^i-'. ,>'•'''  '■■'■■':^'' ^- ' 

On  the  inner  surface  of  the  back  of  the  casing  an  elbow- 
lever  H,  is  pivoted  by  a  pin  H'.  at  its  angle,  which  lever  is 
provided  at  the  end  of  its  shoit  arm  with  an  upwardly- 
projecting  tooth  J,  having  a  beveled  edge.  On  the  end  of 
the  other  arm  of  the  lever  H,  a  tooth  is  formed,  which  is 
adapted  to  rest  against  a  shoulder  a,  formed  on  the  free 
end  of  the  tumbler  C.  On  a  pivot  K,  a  series  of  frames 
L,  are  pivoted,  whic  1  have  curved  edges,  and  parts  of  the 
curved  edges  are  provided  with  teeth,  forming  racks  M, 
and  on  the  upper  surfaces  of  the  other  parts  the  numerals 
from  o  to  9,  inclusive,  or  other  characters  are  arranged. 
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STRIPE  S    INDICATOR-LOCK. 


1. 


these  numerals  or  other  characters  being  arranged  in 
segmental  lines.  The  racks  M,  of  the  frame  L,  are  ar- 
ranged above  each  other,  so  that  the  ends  of  the  teeth 
form  vertical  lines  ;  but  the  parts  O,  carrying  the  numer- 
als, are  so  arranged  that  their  upper  surfaces  will  be  in 
the  same  plane,  and  the  rows  of  numerals  or  other  char- 
acters will  be  adjoining  each  other  on  parallel  segmental 
lines.  Each  frame  L,  is  provided  with  a  spring  P,  which 
throws  the  frame  in  the  direction  of  the  arrow  a'.  ^ 

The  elbow-lever  H,  is  provided  with  a  spring  O,  which 
throws  the  end  of  its  long  arm  in  the  direction  of  the 
arrow  b.  The  bottom  frame  L,  rests  on  a  curved  track  R, 
and  a  check-pin  S,  is  provided  to  limit  the  movements  of 
the  frames  L,  in  the  direction  of  the  arrow  a'.  A  pintle 
T,  projects  upward  from  the  bottom  or  back  of  the  casing 
and  passes  into  the  opening  m,  of  the  barrel  of  the  key  V. 

All  the  keys  used  have  two  bits,  U  and  W.  The  bits  U, 
of  the  keys  are  shaped  alike,  and  must  be  provided  wi.h 
more  or  less  shoulders  or  offsets,  according  to  the  num- 
ber of  tumblers  used  with  the  latch-bolt  B,  and  according 
to  the  configuration  and  shape  of  these  1  umblers  and 
the  arrangement  of  the  same.  The  bits  W,  of  the  several 
keys  are  all  different,  for  a  purpose  that  will  be  shown. 

The  top  plate  I,  of  the  lock-casing  is  provided  with  a 
slot  N.  the  length  of  which  is  equal  to  the  width  of  four 
(more  or  le^s)  rows  of  numerals  or  characters  on  the  parts 
O,  this  tlot  being  so  arranged  that  when  the  frames 
L,  all  rest  against  the  stud  or  pin  S,  the  numeral  o  of 
each  row  of  numerals  on  the  parts  O,  will  appear  in  the 
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slot.  Means  are  also  provided  for  covering  the  slot  N, 
with  glass  or  any  other  transparent  substance,  which  can 
be  taken  out  or  replaced  when  broken  or  destroyed  with- 
out removing  the  lock. 

The  operation  is  as  follows :  If  the  key  is  inserted  to 
draw  the  latch-bolt  B,  to  permit  moving  the  locking-bolt 
A,  back  or  in  the  casing,  the  key  is  mserted,  with  the  bit 
U,  on  top,  and  is  then  turned  to  the  left.  The  bit  then 
pushes  back  the  tumbler  C,  so  that  the  projection  E,  on 
the  bottom  of  the  latch-bolt  B,  will  be  at  the  bottom  of 
the  longitudinal  slot  F,  and,  then  by  further  turning,  the 
bit  moves  the  bolt  B,  in  the  direction  of  the  arrow  c',  and 
xvhen  the  pin  or  projection  E,  on  the  bottom  of  the  latch- 
bolt  B,  arrives  at  the  low  ir  end  of  the  longitudinal  slot  F, 
the  spring  D,  forces  the  lumblers  outward,  and  the  pin  E, 
passes  into  the  bottom  transverse  slot  of  the  longitudinal 
slot  F,  thus  locking  the  bolt  and  tumblers  in  place.  If 
the  bolt  is  to  be  locked  after  having  been  pushed  into  the 
casing,  the  latch-bolt  B,  must  be  moved  upward.  To  do 
this  the  key  is  inserted  in  such  a  manner  that  the  bit  U, 
projects  downward.  When  the  key  is  turned,  the  bit  U, 
first  pushes  back  the  tumbler,  thereby  disengaging  the 
bolt,  and  then  throws  the  bolt  B,  upward  in  the  inverse 
direction  of  the  arrow  c',  and  causes  its  end  to  pass  into 
the  notch  A',  in  the  bolt  A.  By  turning  the  key  in  such 
a  manner  that  the  bit  U,  can  act  on  the  tumbler  C,  and 
the  bolt  B,  the  bit  W,  is  turned  in  such  a  manner  as  to 
act  on  the  curved  shoulders  r,  of  one  or  more  frames  L, 
thereby  swinging  the  frames  L,  in  the  inverse  direction  of 
the  arrow  a',  a  greater  or  less  distance,  according  to  the 
length  of  that  part  of  the  bit  acting  on  each  separate 
frame  L.  As  the  frames  L,  are  moved  in  the  inverse 
direction  of  the  arrow  a',  at  the  same  time  that  the  bolt 
is  thrown,  the  spring  Q,  of  the  lever  H,  moves  the  long 
arm  of  the  angle-lever  H,  upward,  thereby  causing  the 
tooth  J,  at  the  opposite  end  to  move  in  the  direction 
toward  the  racks  M,  and  engage  with  the  teeth  of  the 
same.  After  the  bolt  B,  has  been  thrown,  the  frames  L, 
are  held  in  the  different  positions  by  the  tooth  J.  the  posi- 
tions varying  according  to  the  length  of  the  parts  of  the 
bit  W,  acting  on  the  several  frames.  Different  numbers 
or  characters  'on  each  curved  part  O,  of  each  frame  L, 
will  appear  through  the  slot  N,  thus  showing  what  key  has 
been  used  to  throw  the  bolt  B,  and  thus  lock  the  bolt  A, 
in  place.  If  any  kcv  is  used  to  throw  the  bolt  B,  the  key 
is  inserted  with  the  bit  U,  upward,  as  stated  before,  and 
turned  to  move  the  bolt  B,  downward.  At  the  same  time 
the  bit  W,  of  the  key  presses  the  frames  L,  slightly  in  the 
inverse  direction  of  the  arrow  a',  thereby  causing  the 
beveled  teeth  of  the  rack  to  force  the  tooth  J,  outward 
from  the  racks.  By  the  time  the  tooth  J,  has  been  dis- 
engaged from  the  teeth  of  the  racks  M,  the  shoulder  s, 
on  the  latch-bolt  B,  begins  to  act  on  the  large  arm  of  the 
angle-lever  H,  and  moves  it  in  the  inverse  direction 
of  the  arrow  b',  thereby  disengaging  the  teeth  of  the 
racks  entirely  from  the  tooth  J,  and  permitting  the  springs 
P,  of  the  several  frames  L,  to  throw  the  frames  in  the 
direction  of  the  arrow  a',  until  all  the  frames  rest  against 
the  stop-pin  S. 

For  a  switch-lock,  the  inventor  claims  the  above-de- 
scribed device  especially  suitable,  as  it  would  thus  show, 
in  case  of  accident,  who  last  locked  the  switch  and,  by  a 
secondary  device,  it  may  also  be  shown  what  particular 
key  was  used  to  lock  it. 


Scott's  Car-Axle  Box. 


James  O.  Scott,  of  Tyler,  Texas,  has  recently  invented 
an  improved  axle-box  for  car-axies,  which  is  herewith 
illustrated  and  described.  It  is  the  object  of  the  inventor 
to  provide  an  axle  or  oil-box  for  car-axles,  so  arranged 
and  constructed  that  the  lid  or  cap  thereof  will  be  auto- 
matically and  securely  held  in  p>osition  when  closed,  and 
also  to  provide  an  axle-box  having  a  detachable  cap,  pro- 
vided with  inwardly  projecting  pins  or  trunnions  upon  its 
flanged  ends,  which  run  in  grooves  in  the  opposite  walls 
of  the  box,  in  conjunction  with  inwardly-turned  flanges 
upon  the  end  flanges,  whereby  the  cap  is  not  only  closely 
drawn  against  the  open  end  of  the  box,  but  may  also  be 
raised  and  thrown  over  upon  the  top  of  the  latter  and  re- 
tained in  that  position  by  its  own  gravity. 


'    ^. 
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scott's  car-axle  box. 

In  the  accomjjanylng  cuts.  Fig.  i  is  a  side  elevation  of 
so  much  of  a  car-axle  box  as  is  necessary'  to  illustrate  the 
invention,  the  cap  being  elevated  ;  Fig.  2  a  detail  view  of 
the  cap  detached,  and  Fig.  3  a  side  view,  partly  in  section, 
showing  the  lid  down.    '  -;: .;    .i  •     ^    .    •  ;  v /.  v 

A  represents  the  axle  or  oil-box  of  the  ordinary  con- 
struction, provided  with  vertical  sides  or  ends.  B  is  the 
usual  opening  in  the  front  of  the  box  for  the  insertion  of 


Fig.  2.  ^'^P'  Fij:.  3- 

:  '-  '■   r,  scott's  car-axle  box.  ■;  :>  , 

the  oil  and  packing.  B'  is  the  cap  or  lid  for  covering  the 
opening  B.  It  is  of  any  suitable  material,  and  preferably 
a  rectangular  plate,  having  in  the  center  thereof  a  lug  or 
protection  a,  which  serves  as  a  handle  to  raise  the  cap 
when  it  is  desired  to  uncover  the  opening  B.  At  each 
end  or  side  of  the  cap  B',  is-gn  extension  h,  provided  with 
a  pin  b' ,  at  right  angles  thereto.  Extensions  b,  are  also 
provided  on  their  inner  sides  with  wedge-shaped  grooves 
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c,  as  shown.  These  p^rooves  c,  are  about  one-half  the 
width  of  the  cap  B',  terminating  at  the  pin  b'.  It  has  been 
found  expeditious  and  productive  of  excellent  results  thus 
to  arrange  these  grooves.  On  the  sides  or  ends  of  the 
box  are  formed  wedge-shaped  flanges  d,  which  slide  in 
the  correspondingly-shaped  grooves  c,  in  the  cap  or  lid  of 
the  box,  thus  locking  the  cover  firmly  to  the  box  before 
the  pivots  b' ,  reach  the  bottom  of  the  grooves  e.  The 
pins  b',  slide  in  inclined  grooves  e,  on  each  side  of  the 
box  A,  near  its  front  end.  Across  the  front  end  of  the 
box  at  its  top,  is  a  ridge  /,  against  which  the  knob  or 
rivet ^,  in  the  cap  B',  strikes  and  prevents  the  cap  from 
being  drawn  further  back  and  out  of  the  grooves  c.  A  lip 
or  extension  c' ,  of  the  grooves  e,  at  the  top  of  the  box 
clearing  the  ridge  _/",  permits  the  withdrawal  of  the  pins 
and  removal  of  the  cap  B',  from  the  box  when  the  knob 
or  rivet  ^,  is  removed  from  the  cap.  It  will  thus  be  un- 
derstood that  in  order  to  fasten  the  cap  upon  the  box 
securely  and  tightly,  it  will  only  be  necessary  to  drop  the 
cap  and  allow  it  to  slide  into  position  upon  the  box,  and 
insert  the  rivet  g,  as  seen  in  Fig.  3.  When  it  is  desired 
to  open  the  box  it  is  only  necessary  to  push  upward  on 
the  handle  a,  and  the  grooves  and  flanges  will  readily  be- 
come unlocked,  thereby  allowing  of  the  elevation  of  the 
cap  B'  to  the  position  seen  in  Fig.  i. 

Importance  is  attached  to  the  grooves  c,  arranged  in 
the  upper  half  of  the  cover,  in  their  adaptability  to  serve 
with  the  flanges  d,  of  the  box,  to  wedge  the  lid  firmly  in 
place  before  the  pins  b' ,  reach  the  bottom  of  the  slots  c. 

The  inventor  has  assigned  one-half  the  patent-rights  to 
Fred  L.  Dilley,  of  the  same  place,  to  whom  all  communi- 
cations should  be  addressed. 


Bailey  and  Alexander's  Automatic  Water-Gage. 


Lewis  C.  Bailey  and  W.  Scott  Alexander,  of  Mc- 
Connellsburg,  Pa.,  are  the  inventors  of  an  improvement 
in  automatic  water-gages,  which  is  herewith  illustrated 
and  described.  It  is  the  object  of  the  inventors  to  pro- 
vide a  water-gage  which  will  act  automatically  to  close 
both  the  water  and  steam-tubes  of  the  gage  should  the 
glass  indicating-tube  be  accidentally  broken  while  the 
boiler  is  in  operation.  In  the  old  form  of  water-gage  if 
the  glass  tube  be  accidentally  broken  from  any  cause 
whatever,  the  steam  and  water  will  be  forced  out,  so  as  to 
scald  the  engineer  or  other  attendants  before  they  can 
reach  the  cocks  or  valves  to  close  or  cut  6flf  the  con- 
nection. ■  .  .       • 

In  the  accompanying  cuts,  Fig.  i  is  a  longitudinal  sec- 
tion of  the  water-gage  and  a  portion  of  the  boiler,  illus- 
trating the  attachment,  and  Fig.  2  a  detail  view  of  the 
strainer. 

A  and  B  are  two  gage-cocks  having  their  inner  ends  ex- 
teriorly threaded  to  screw  into  suitable  openings  at  the 
upper  and  lower  portions  of  the  boiler  G,  so  that  the 
cocks  will  communicate,  respectively,  with  the  steam  and 
water  spaces  of  the  same.  The  cocks  A  B,  have  hexagonal 
projections  a  b,  on  their  inner  ends  forward  of  the  exterior 
threads  to  receive  a  wrench  or  other  instrument  in  attach- 
ing them  to  the  boiler,  and  are  interiorly  threaded  at  E  E, 
to  receive  the  threaded  ends  of  thimbles  F  F',  the  latter,  F', 
having  a  cylindrical-shaped  strainer  C,  formed  therewith 
and  projecting  through  the  water  of  the  boiler,  so  as  to 


exclude  dirt  and  other  matter  from  passing  into  the  cock, 
and  yet  permit  the  free  circulation  of  water  into  the  cock  B. 
The  cocks  A  B,  are  each  provided  with  a  longitudinal 
passage  D,  extending  through  the  same  from  the  inner  to 
the  outer  end,  and  a  transverse  passage  I,  extending 
through  extensions  H  H',  projecting,  respectively,  down- 
ward and  upward  from  the  cocks  A  B.  The  glass  tube  J, 
is  attached  to  the  extensions  H  H',  which  are  threaded 
to  receive  stuffing-boxes  K  K,  forming  a  water  and  air- 


Jty 


-JV 


Fig.  I. 


/b-  o  o  o  c  o  o  o 

Fig.  2. 

BAILEY   &   ALEXANDER'S  AUTOMATIC   WATER-GAGE. 

tight  connection  therein.  It  will  be  seen  that  the  longi- 
tudinal passages  D,  and  transverse  passages  I,  form  a 
means  of  communication  with  the  glass  indicating-tube, 
so  that  the  water  from  the  boiler  will  enter  the  passage  D, 
of  the  cock  B,  pass  through  the  transverse  passage  I, 
and  enter  the  glass  tube  to  show  the  true  depth  of  water 
in  the  boiler.  ■  ;  : '  ^^  ■'■'■>::>  v-^'t  •':'%"  ' 
Arranged  within  the  passages  D,  of  the  cocks  A  B,  at 
their  inner  ends  are  balls  L  L,  adapted  to  work  in  the 
passage,  the  thimbles  F  F',  preventing  the  balls  from  pass- 
ing out  into  the  boiler,  pointed  lugs  M  M,  extending  in- 
wardly into  the  passage  D,  from  the  sides  and  at  the 
forward  ends  thereof,  and  serving  to  limit  the  forward 
movement  of  the  balls.  A  branch  pipe  M,  extends  down- 
ward from  the  cock  B,  and  is  provided  with  a  v^1y«  or 


•   ■>     •    .  -Vr    •    •  • 
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cock  N,  through  which  to  draw  off  the  water  from  the 
glass  tube  to  prevent  freezing  when  not  in  use. 

O  is  a  stem  or  spindle  threaded  at  one  end  to  screw 
through  the  outer  ends  of  the  cocks  A  B,  a  stuffing-box 
P,  being  fitted  over  the  ends  around  the  stem  to  preserve 
a  water-tight  connection.  The  inner  ends  of  the  stem  O, 
are  rounded  and  project  forward  sufficiently,  so  that  when 
screwed  inward  they  will  force  the  balls  L  L,  backward  or 
inward  through  the  passage  D,  for  the  purpose  hereafter 
explained.  The  outer  ends  of  the  stems  O,  are  provided 
with  hand-wheels  R,  for  convenience  in  operation.  Guard- 
rods  S  S,  two  in  number,  one  of  which  is  not  shown  in 
the  cuts,  are  attached  to  the  outer  ends  of  the  cocks  A  B, 
and  serve  to  guard  the  glass  tube  from  breakage. 

The  operation  of  the  device  will  be  readily  understood 
from  the  foregoing  description  taken  in  connection  with 
the  accompanying  cuts.  The  cock  A,  is  attached  to  the 
upper  portion  of  the  boiler,  and  allows  the  passage  of 
steam,  and  the  cock  B,  is  attached  to  the  lower  portion 
thereof,  and  permits  the  free  circulation  of  water,  the 
gla.ss  tube  connecting  the  two  cocks  in  the  manner  well 
known.  As  will  be  seen,  the  water  from  the  boiler  passes 
through  the  cock  B,  into  the  glass  tube,  so  as  to  show  the 
true  depth  of  water  therein,  since  the  balls  L  L,  do  not 
interfere  with  the  free  passage  of  water  and  steam  while 
the  boiler  is  in  operation.  Should  the  glass  tube  be  acci- 
dentally broken,  the  force  of  the  steam  and  water  will 
force  it  into  the  position  shown  in  dotted  lines  in  Fig.  i, 
the  balls  closing  the  outlet  of  the  passage  D,  and  thus 
preventing  the  escape  of  hot  water  and  steam.  In  this 
manner  a  safety-gage  will  be  provided  which  will  be  auto- 
matic in  its  action  to  prevent  the  scalding  of  the  engineer 
should  the  glass  tube  be  accidentally  broken  while  the 
boiler  is  in  operation.  After  a  new  glass  tube  has  been 
replaced,  the  wheel  R,  is  turned  to  cause  the  inner  end  of 
the  stem  O,  to  come  in  contact  with  the  ball  L,  in  the 
cock  B,  to  force  it  back  a  slight  distance  until  the  water 
fills  the  glass  tube,  the  same  operation  being  repeated 
with  the  upper  cock  A,  to  admit  steam,  when  both  balls 
L  L,  will  assume  their  natural  positions,  as  seen  in  full 
lines  in  Fig.  i. 

If,  at  any  time,  the  boiler  is  empty  and  the  glass  tube  is 
broken,  and  yet  it  is  desired  to  fill  the  boiler  to  obtain  a 
sufficient  amount  of  steam,  it  is  only  necessary  to  screw 
the  stem  O,  inward  and  agamstthe  lugs  M  M,  to  close  the 
passage  D,  and  there  let  it  remain,  since  both  balls  will 
occupy  the  position  shown  in  full  lines  when  there  is  no 
water  in  the  boiler.  When  the  boiler  is  filled  and  in 
operation,  there  will  be  no  force  on  the  balls  unless  the 
glass  tube  should  be  broken.  It  will  be  seen  that  the 
balls  will  be  allowed  to  move  freely  in  the  passages  D,  the 
thimbles  F  F',  limiting  their  movement  inward,  while  the 
pointed  lugs  M  M,  provide  a  seat  and  hold  them  from 
forward  movement.  The  strainer  will  exclude  the  passage 
of  dirt  into  the  cock  B,  and  yet  allow  the  free  circulation 
of  water  to  the  glass  tube.  The  balls  act  automatically 
to  prevent,  upon  the  breakage  of  the  glass  tube,  the  pas- 
sage of  water  or  steam  outward  to  do  injury  to  the 
attendants,  and  when  the  glass  tube  has  been  replaced  by 
a  new  one,  the  stems  O,  are  operated  to  restore  the  parts 
to  their  original  positions. 

The  device  is  simple  in  construction,  automatic  in 
action,  inexpensive  to  manufacture,  and  claimed  to  be  of 
great  utility  for  the  purposes  intended.      - :      -^^    - 


Wine's  Car-Coupling,    .       r        ,         ,    . 

Henry  Wine,  of  Marion,  Ind.,  has  recently  invented 
an  improved  car-coupling  which  is  herewith  illustrated 
and  described.  In  the  accompanying  cuts,  Fig.  i  is  a 
perspective  view  showing  the  car-coupling  attached  to 
the  end  of  a  car  in  position  for  operation  ;  Fig.  2  a  longi- 
tudinal vertical  sectional  view  of  the  same  ;  Fig.  3  a  ver- 
tical transverse  sectional  view  taken  on  the  line  x  x  in 
Fig.  2,  and  Fig.  4  a  detail  view  showing  the  several  parts 
of  the  car-coupling  separated  or  detached  from  each 
Other. 


WINR-S   CAK-COUlM.lX(;i 

A  is  the  draw-head  of  the  car-coupling,  which  is  suitably 
attached  to  or  connected  with  the  end  of  the  car  B.  The 
draw-head  A,  is  provided  with  the  usual  mouth  or  open- 
ing B',  and  its  sides  are  provided  with  openings  C,  form- 
ing bearings  for  a  transverse  shaft  D.  The  latter  is  pro- 
vided at  one  end  with  a  head  or  handle  E,  and  at  its 
other  end  with  a  flange  or  feather  F,  for  the  passage  of 
which  the  openings  C  C,  are  provided  with  rearwardly- 
extending  slots  G.     Mounted  upon  the  shaft   D,  is  a 


Fig.  4. 


WrNE  S   CAR-COUPLING. 

coupling  hook  H,  the  front  end  of  which  is  formed  with 
the  hook  I,  adapted  to  engage  the  shaft  D,  of  the  draw- 
head  of  the  opposite  car,  while  its  rear  end  is  provided 
with  an  arm  J,  extending  downward,  as  shown,  through 
an  opening  K,  in  the  bottom  of  the  draw-head,  and  hav- 
ing a  perforation  L,  with  which  is  connected  a  chain  M, 
which  is  secured  in  the  eye  at  its  middle,  passes  through 
eyes  or  staples  N,  at  both  sides  of  the  under  side  of  the 
draw-head,  forward  of  the  eye  in  the  hook,  and  from 
these  eyes  to  staples  O  O,  at  the  sides  of  the  platform  of 
the  car,  so  that  the  hook  may  be  tilted  upward  by  pulling 
either  of  the  ends  of  the  chain.  ,    •  v  ^ 
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When  desired,  for  the  purpose  of  coupling  with  cars 
of  unequal  height,  the  coupling  hook  may  be  bent  or 
twisted,  as  shown  in  dotted  lines  in  Fig.  2  of  the  drawings. 

The  construction  of  this  device  is  simple  and  inexpen- 
sive, and  it  is  easily  manipulated  and  certain  in  its  action, 
while  it  be  may  be  used  in  connection  with  the  link-and- 
pin  coupling. 


Willson's  Door  for  Grain-Cars. 


Charles  P.  Willson,  of  Summit  Point,  W.  Va.,  is  the 
inventor  of  an  improved  door  for  grain-cars  which  is  here- 
with illustrated  and  described.  The  object  of  the  inven- 
tion is  to  provide  the  separate  board  sections  which  com- 
pose the  door  with  metal  eyes  which  are  open  on  one 
side,  whereby  they  may  slide  on  the  vertical  rods  and  be 
detached  therefrom,  and  also  to  provide  vertical  guides 
adjacent  to  the  vertical  rods,  whereby  the  board  sections 
are  prevented  from  detachment  while  in  the  doorway. 


Fig.  1. 


-        Fig.  2.  C 

willson's  door  for  orain-cars. 

In  the  accompanying  cuts.  Fig.  i  is  an  outside  view  of 
the  car-door  ;  Fig.  2  a  horizontal  section  on  the  line  .r  x  ; 
Fig.  3  a  vertical  section  of  one-half  of  one  side  of  a 
car,  showing  the  door;  Fig.  4  an  inside  view  showing  the 
position  of  the  door-sections  when  they  close  the  door- 
way ;  Fig.  5  a  view  of  an  end  of  a  section  separately  show- 


Fig.  3. 

'      willson's  door  for  c.rain-cars. 

ing  the  sheet-metal  tip  thereon  to  protect  it;  Fig.  6  a 
view  of  the  eye  attached  to  each  section,  and  which  slides 
on  the  rod,  while  Fig.  7  shows  the  lifting-lug  on  the  lower 
section.  '■'[  -  ■' 

An  ordinary  box  freight-car  A,  has  a  sliding  door  B. 
To  adapt  such  cars  for  carrymg  grain  in  bulk,  provision 
must  be  made  for  closing  the  lower  part  of  the  doorway 
B',  so  as  to  make  it  tight  enough  to  prevent  the  loss  of 
grain.  Heretofore  this  has  been  done  by  placing  boards 
across  the  doorway  on  the  inner  side  and  nailing  them  to 
the  door-frame.    This,  however,  has  been  a  resort  of  such 


a  temporary  nature  as  to  prove  both  troublesome  and  ex- 
pensive. The  door  to  which  this  improvement  relates 
consists  of  separate  board  sections,  each  provided  with 
metal  eyes  and  two  vertical  rods,  one  each  side  of  the 
doorway,  whereon  the  eyes  slide,  whereby  the  board  sec- 
tions may  be  raised  and  lowered  to  open  or  close  the 
lower  part  of  the  doorway. 

At  each  side  of  the  doorway  is  a  vertical  rabbet-shaped 
guide  C,  which  assists  to  keep  the  board  sections  in  posi- 
tion as  they  move  up  or  down. 
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Fig.  5. 


Fig.  6. 
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Fig.  7. 


WILLSON  S    DOOR    FOR    GRAIN-CARS. 

Adjacent  to  each  guide  and  partly  occupying  it  is  a  rod 
D,  the  lower  end  of  which  is  made  fast  to  the  bottom  part 
of  the  car-frame.  The  upper  part  of  this  rod  has  a  curve 
e,  which  gives  it  a  nearly  horizontal  direction  from  the 
doorway  toward  the  middle  of  the  car,  as  seen  in  Fig.  3, 
where  it  is  made  fast.  This  nearly  horizontal  part  /,  of 
the  rod  is  just  below  the  car-roof  ^. 

The  board  sections  J,  have  near  each  end  an  eye  //. 
Each  eye  takes  loosely  about  one  of  the  rods  D,  and  is 
adapted  to  slide  thereon.  The  end  of  each  board  section, 
is,  preferably,  protected  by  a  sheet-metal  tip  l\  (See  Fig. 
5.)  The  eyes  //,  as  plainly  shown  in  Figs.  2  and  6,  are 
open  at  one  side,  in  order  to  permit  their  detachment 
from  the  rods  D.  It  will  be  seen  by  reference  to  Fig.  2 
that  both  of  the  eyes  on  each  board  section  have  their 
open  side  in  the  same  direction,  from  which  it  results 
that  when  the  board  section  is  moved  endwise  the  open 
side  of  the  eyes  will  allow  them  to  disconnect  from  the 
rods.  As  long,  however,  as  the  board  sections  are  in  the 
doorway,  or  the  ends  of  the  board  sections  are  confined 
by  the  guides  C,  this  "  endwise  movement "  cannot  take 
place  ;  but  when  the  board  sections  are  raised  above  the 
guides  and  passed  over  the  curves  <?,  on  the  nearly  hori- 
zontal part  /,  then  the  endwise  movement  may  be  made. 

When  it  is  not  desired  to  have  the  doorway  closed  by 
the  board  sections,  they  may  be  kept  stowed  out  of  the 
way  just  below  the  car- roof  on  the  nearly  horizontal  part 
y.  of  the  rods.  To  retain  them  from  slipping  down  in 
front  of  the  doorway,  each  side  of  the  doorway-frame  is 
provided  with  a  pivoted  hold-up  or  button  /,  whose  free 
end,  when  in  a  horizontal  position,  projects  across  the 
path  of  the  board  sections.  A  stop  m,  below  the  pivoted 
button,  prevents  its  turning  down,  but  it  is  free  to  be 
lifted  by  a  person's  finger.  It  will  be  seen  that  in  raising 
the  board  sections  they  will  pass  the  hold-up  button  ; 
but  the  latter  device  will  prevent   them   from   slipping 

down.      ■•---•:■■"  ..,":.■'-"  ''\<''-    .".'■•;     .  ''I    " 

To  hold  the  board  sections  down  firmly  to  the  floor, 
another  button  «,  is  pivoted  to  the  side  of  the  doorway- 
frame.  This  button  must  be  adapted  to  allow  the  board 
sections  to  come  down,  but  when  all  are  down,  prevent 
them  from  rising. 

The  lowermost  board  section  is  provided  on  the  outer 
side  with  lifting-lugs  P.     This  is  a  cast-metal  plate  to  rest 


AMERICAN    RAILROAD    JOURNAL: 


l^ 


against  the  section,  and  is  attached  by  bolts.  An  under 
shoulder  q,  is  to  receive  the  end  of  a  lever,  such  as  a 
crow-bar,  and  the  plate  r,  below  the  shoulder,  is  to  protect 
the  wood  of  the  section  from  the  end  of  the  crow-bar. 
By  this  means  all  the  board  sections,  which  are  held 
tightly  by  the  lateral  pressure  of  the  grain,  may  be  raised 
from  the  bottom  of  the  car  to  allow  the  grain  to  flow  out 
under  the  sections.  ^^:         :    -     —     - 

The  expense  incurred  in  using  this  improved  device  is 
slight,  the  additional  cost  being  only  that  of  the  iron  rods, 
eyes  and  catches,  which  are  permament.  The  device  is 
simple  and  not  liable  to  derangement.    . 


Varian's  Adjustable  Coal-Screens. 


Samuel  T.  Varian,  of  East  Orange,  N.  J.,  is  the  inven- 
tor of  two  improved  screens  for  sifting  coal  and  other 
material,  both  of  which  are  herewith  illustrated  and  de- 
scribed. Though  similar  in  principle,  they  differ  in  con- 
struction and  operation,  and  will  be  described  separately. 
The  first  device  consists  of  a  screen  composed  of  ellipti- 
cal bars  that  are  capable  of  partial  rotation  upon  end 
pivots,  so  as  to  open  or  close  the  spaces  between  the  bars, 
and  thereby  adapt  tlie  screen  to  the  removal  of  dust  and 
small  coal  from  va:  ious  sizes  of  coal  passing  over  such 
screen.    '-^ ''■'■'■  :\. -'.■'.:■'  .       '■.:.:_'■'.-'■■'-    ■■'■^'"' .'.'-■>;; ' 


VARIAN  S   ADjrST ABLE   COAL-SCREENS. 

In  the  accompanying  cuts.  Fig.  i  is  a  cross-section  of 
the  chute,  showing  the  bars,  their  pivots  in  section,  and 
the  arms  by  which  they  are  adjusted ;  Fig.  2  a  section 
longitudinally  of  the  chute,  and  Fig.  3  a  plan  view,  parti- 
ally in  section.  Figs.  4  and  5  on  the  succeeding  page  refer 
to  the  second  device,  which  will  be  described  hereafter. 


Fig.  2. 


VARIAN  S   ADJUSTABLE   CoAL-SCREENS.       :        ^,     ,. 

The  chute  is  composed  of  a  bottom  a,  and  sides ^,  and 
it  is  at  an  inclination,  so  that  the  coal  or  other  material 
will  run  down  the  same,  and  it  is  to  be  of  any  desired 
size.  The  bars  e,  of  the  screen  are  preferably  in  line  with 
the  chute,  and  each  bar  has  two  pivots  c,  one  at  each 
end,  and  these  pivots  are  received  into  holes  or  sockets 
in  the  end-bars  or  frames  ^  li'.  Each  bar  e,  is  elliptical  or 
eccentric  to  its  pivots,  so  that  one  edge  of  the  bar  is  at  a 


greater  distance  from  the  axis  than  the  other  edge.  The 
sectional  shape  of  each  bar  may  be  that  of  a  flattened  cylin- 
der, or  elliptical  or  polygonal ;  but  preferably  elliptical. 

When  the  bars  are  swung  so  that  their  conjugate 
diameters  are  horizontal  or  in  line  with  each  other,  as 
seen  by  dotted  lines  in  Fig.  i,  the  spaces  between  the  bars 
will  be  the  narrowest,  and  when  the  bars  are  turned  so 
that  their  primitive  diameters  are  in  line  with  each  other, 
as  shown  by  the  full  lines  in  Fig.  i,  the  spaces  between 
the  bars  are  the  widest.  The  bars  are  therefore  to  be 
shaped  and  proportioned  so  that  the  openings  will  be 
within  the  required  ranges  of  width  for  the  various  sizes 
of  materials  to  be  screened  or  separated  from  the  materials 
passing  over  the  bars.  Each  bar  is  provided  with  an  arm 
/*,  at  an  angle  of  forty-five  degrees  to  the  conjugate  diam- 


.^ 


Fig-  3. 


VARIAN  S    AOJUSTABLE   COAL-SCKEENS. 

eter,  or  nearly  so,  and  the  arms  /,  are  connected  by  pivot- 
pins  or  screws, to  the  bar  /,  and  this  bar  can  be  moved  end- 
wise and  held  in  any  desired  manner — such,  for  instance, 
as  by  the  pin  0,  inserted  through  a  hole  in  the  bar  into 
one  of  the  holes  upon  a  cross-piece  or  segment ;«.  These 
arms  may  be  near  the  upper  ends  of  the  bars,  as  shown  by 
full  lines,  or  else  near  the  middle,  as  shown  by  dotted 
lines  in  Fig.  2.  By  this  construction  the  width  of  the 
openings  between  the  bars  may  be  varied,  thereby  allow- 
ing dust,  or  small  coal  or  other  material,  to  pass  through 
and  separate  from  the  larger  rnaterials  that  slide  down  the 
chute  and  over  the  bars  of  the  screen.  The  lower  cross- 
bar or  frame  (/',  is  made  with  a  corrugated  or  undulating 
upper  surface,  corresponding,  or  nearly  so,  to  the  bars  f, 
near  their  lower  ends,  so  that  there  are  not  any  portions 
that  project  above  the  upper  surfaces  of  the  bars  to  inter- 
fere with  the  coal  as  it  slides  down  the  screen. 

Figs.  4  and  5  refer  to  the  second  device,  which  is  simi- 
lar in  principle  and  designed  to  effect  the  same  purpose 
as  the  screen  above  described.  This  device  provides  for 
the  combination,  with  a  set  of  stationary  bars,  of  a  set  of 
bars  movable  transversely  beneath  the  stationary  bars,  so 
as  to  close  partially  the  opening  between  such  bars,  and 
thereby  adapt  the  screen  to  different  sizes  of  coal  or  other 
material.  The  stationary  bars  have  openings  between 
them  adapted  to  the  screening  of  the  largest  sizes  that 
are  to  be  separated,  and  when  the  movable  bars  are  slid 
laterally  from  beneath  the  stationary  bars,  the  openings  are 
reduced  in  size,  and  the  screen  is  adapted  to  the  screening 
of  smaller  sizes  of  coall   >  ■  v  •;..•::  >;  -  ;:■    •      ; " '- ;    ■; :  ■  "  • :  ' 

In  the  accompanying  cuts.  Fig.  4  is  a  longitudinal  sec- 
tion of  the  screen  complete,  and  Fig.  5  a  transverse  sec- 
tion of  the  same.     A  A  are  the  side  pieces  and  B  and  C 
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the  bottom  portions  of  a  chute  that  is  placed  at  an  incli- 
nation, and  down  which  the  coal  or  other  material  to  be 
screened  is  caused  to  run.  The  bars  E,  are  stationary 
and  attached  at  their  upper  and  lower  ends  to  cross- 
bearers  F  G.  placed  across  the  chute,  and  the  portion  B, 
of  the  chute  is  usually  made  of  sheet-iron  above  the  upper 
ends  of  the  bars  E,  while  the  portion  C,  of  the  chute  is 
below  the  bars  E,  and  even  with  the  top  of  the  cross- 
bearer  G.  There  is  also  a  cross-bearer  H,  beneath  the 
bars  E,  and  fastened  to  their  under  surfaces,  so  as  to 
stiffen  the  bars  and  prevent  lateral  deflection.  Beneath 
the  bars  E,  there  is  a  frame  composed  of  the  end-pieces 
I  J,  and  connecting-bars  L.  The  end  pieces  I  J,  are  sup)- 
ported  upon  the  cross- bearers  F  G,  preferably  by  ribs  O, 
so  that  the  frame  I  J,  and  bars  L,  can  be  moved  laterally 


Fig.  5. 

varian's  adjustable  coal-screens. 

across  beneath  the  bars  E.  The  bars  I,  are  notched  in 
their  upper  edges,  where  the  stationary  bar  H,  connects 
the  bars  E,  so  that  the  upper  surfaces  of  the  bars  L,  are 
close  to  the  under  surfaces  of  the  bars  E.  By  means  of  a 
lever  S,  or  other  suitable  means — such  as  a  screw — the 
frame  I  J  L,  is  adjusted  laterally  and  held  in  any  desired 
position.  When  the  bars  L,  are  entirely  beneath  the  bars 
E,  the  screen  is  adapted  to  the  largest  sizes  of  material, 
because  whatever  material  is  smalller  than  the  distance 
between  the  bars  E,  will  fall  through,  and  the  larger 
material  will  slide  on  the  bars  E,  and  run  down  the  chute. 
If,  now,  the  screen  is  to  be  adapted  to  smaller  sizes,  the 
frame  I  J  L,  is  moved  laterally,  so  that  the  bars  L.  partially 
close  the  spaces  between  the  bars  E,  thereby  adapting  the 
screen  to  the  separation,  from  the  coal  sliding  down  the 
chute,  of  all  material  that  is  sufficiently  small  to  pass 
through  between  the  lower  edges  of  the  bars  E,  and  the 
upper  edges  of  the  bars  L.  . 


A  New  Wood  Preservative. 


An  antiseptic  wood  preservative  which  lately  has  made 
its  appearance  in  the  market  and  is  recommended  by  ex- 
ceedingly good  testimonials  is  the  "  Carbolineum  Aven- 
arius."  It  acts  in  a  mechanical  and  chemical  manner. 
A  liquid  substance  of  very  great  specific  gravity  (about 
1. 14),  it  penetrates  easily  into  the  wood  and  forces  out  all 
water  contained  in  the  capillary  cells  and  channels,  while 


its  fatty  constituents  do  not  allow  any  to  reenter,  and  pro- 
tect the  timber  against  it,  and  against  atmospheric  influ- 
ences. It  contains  about  20  per  cent,  of  antiseptic  bodies 
which  have  the  effect  of  destroying  all  germs  and  prevent- 
ing rotting,  and  decay  and  fungus,  and  kill  the  vermin  and 
woodworm  which  may  be  in  the  timbers  and  prevent  their 
generating  in  it.   ..  ,  v    ■.  V    •    .    I.  i-    v     ' 

The  Carbolineum  Avenarius  is  applied  like  paint  with  a 
brush.  On  exposure  to  the  air  it  oxydizes  and  gives  the 
wood  a  handsome  nut-brown  stain.  Wherever  possible  it 
should  be  applied  hot,  since  it  will,  in  a  thinner  state, 
easier  penetrate  into  the  timber.  No  pressure  or  suction 
of  any  kind  is  necessary  in  its  application,  and  steeping 
the  timber  in  the  substance  is  in  many  cases  preferable  to 
painting  it.  The  substance  is  not  at  all  inflammable,  its 
boiling  point  being  at  about  295°  Cent,  or  about  550°  Fahr. 
and  it  may  be  kept  in  tightly  closed  vessels  for  any  length 
of  time  without  losing  any  of  its  useful  qualities. 

Its  successful  use  upon  railway-ties,  bridges,  telegraph- 
poles,  sheds,  flooring  and  shingles,  has  been  demonstrated 
and  asserted  by  many  European  government  officials  and 
railway  managers,  etc.,  and  among  others  in  this  country, 
the  Pennsylvania  Railroad,  the  New  York  Central  and 
Hudson  River  Railroad,  the  Union  Ferry  Company,  etc., 
have  given  orders  for  its  experimental  use. 

Captain  Avenarius,  of  the  German  army,  is  the  inventor 
of  the  Carbolineum  Avenarius,  which  solves  the  problem 
of  preserving  timber  to  a  considerable  degree,  Messrs. 
Schultze-Berge  &  Koechl,  of  75  Pine  Street,  New  York, 
are  the  sole  agents  in  the  United  States. 


A  Scale  of  Hardness  for  Metals. 


3- 

4. 

5- 
6. 

7- 
8. 

9- 


The  following  is  a  scale  of  hardness  in  use  in  the 
laboratory  of  the  Technical  High  School  at  Prague, 
composed  of  eighteen  metallic  substances,  arranged  in  as- 
cending order  from  the  softest  to  the  hardest : 

1.  Pure  soft  lead. 

2.  Pure  tin.  '.'-'■-: 
Pure  hard  lead. 
Pure  annealed  copper. 
Cast  fine  copper.  .  :." 
Soft  bearing  metal  (copper,  85 ;  tin,  10 ;  zinc,  5). 
Cast  iron  (annealed). 
Fibrous  wrought  iron. 
Fine-grained  light-gray  cast  iron. 

10.  Strengthened  cast  iron  (melted  with  10  per  cent,  of 
wrought  turnings).  1         - 

11.  Soft  ingot  iron  with  0.15  per  cent,  carbon  (will  not 
harden). 

12.  Steel,  with  0.45  per  cent,  carbon  (not   hardened). 

13.  Steel,  with  0.96  per  cent,  carbon  (not  hardened). 

14.  Crucible  cast  steel,  hardened  and  tempered,  blue. 

15.  Crucible  steel,  hardened  and  tempered,  violet  to 
orange-yellow.         -     .  .1     ■,,.■. 

i6.  Crucible  steel,  hardened  and  tempered,  straw- 
yellow. 

17.  Hard  bearing  metal  (copper,  83;  zinc,  17). 

18,  Crucible  steel,  glass  hard. 


The  Housatonic  Railroad  announces  two  fast  express- 
trains  with  drawing-room  cars  attached,  leaving  New 
York  at  3:40  p.  m.  and  Pittsfield  at  4:15  p.  m. 


--_  V;  :.-*.: - 


■W^V- 
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-General  Offices  THE   ROTE  AUTOMATIC   BRAKE  COMPANY,    V      ■ 

Maksfield,  Ohio,  No7cmdcrjJi  /SS^. 
To  the  Westinghouse  Air  Brake  Company,  Pittsburgh,  Pa.:  .  ^ 

Gentlemen: — Understanding  from  your  published  announcements  that  you  recommend  your  brake  for  freight-train  use  i 

we  respectfully  invite  you  to  a  complete  and  searching  public  test  of  its  merits  in  competition  with  the  Kotc  Automatic  Brake.  y 

This  test  to  be  made  in  so  complete  and  critical  a  manner  as  to  show  all  the  railroads  of  the  country,  as  well  as  the  Railroad  | 

Commissioners  of  the  various  States,  which  of  the  two  brakes  is  the  one  which  should  be  ustd  ;  for  the  test  will,  we  are  certain,  t 

leave  no  doubt  in  the  minds  of  any  witnessing  it.  ■  ,  i 

To  insure  the  proper  management  of  the  test  we  suggest   that  you  choose  one  person,  we  another,  and  these  two  a  third  J 

person,  all  three  to  be  well  known  as  capable  and  honorable  rolling-stock  experts,  to  conduct  the  test,  their  expenses  to  be 
jointly  borne  by  you  and  by  us.  :*•,.    /\;  "^\.-'.. -■    v  :      i;:/:.^ .  ^"/     :^ ''-\  ■     \     : .    '.      .    '      "v  ■,.-••:      \.-.-  ••  •""■   '.  a.  . 

An  invitation  to  witness  the  test  to  be  extended  to  the  General  Officers  of  Railroads  and  all  State  Railroad  Commissioners, 
to  the  members  of  the  National  Car- Builders  Association,  and  to  the  Railroad  and  daily  press. 

The  test  to  be  at  such  time  and  place  as  may  be  mutually  agreed  upon,  but  we  suggest  that  the  proper  place  would  be  on 
some  road  having  high  grades  and  sharp  curves,  so  that  both  brakes  may  have  as  hard  and  complete  a  test  as  possible.  As  it 
is  necessary  to  make  the  test  searching  and  complete,  and  as  all  railroads  wish  to  increase  the  length  of  their  trains  and  only 
wait  for  a  brake  which  will  enable  them  to  do  so,  we  think  each  train  should  be  made  up  of  50,  60  or  70  cars,  as  you  may  prefer, 
or,  if  you  think  best,  of  even  more  cars.  ,  -..,.  ,         . .         ,  ^  ,    , 

Your  company  to  supply  your  train  and  engines,  we  to  supply  ours.  *    -     .  - 

The  following  points,  among  others,  to  be  considered  and  reported  upon  :  .  .'  .:,  '. v  '  J  !  > 

-  ,     Cost  of  equipping  trains.  ^.' ^  ^^^^^^- ;  ^^'    V    '    '  :     v  -^   :       ':      '    "^ ... 

Simplicity.      ■  :■    ;-■.■,■.;,  ■■  ■:.  -    "   .:y'-'^-./-'\.;'--.  ."  --'[  ^  '■--:.,■.      .   ;:;  ^       '."'-'■■.■'■•;"' I.  '■  ^^ :- ■  ,; 

Freedom  from  breakage.  ;     ;       .^j      ;     -  ^    -;  ;;     -^'V:  •     ';  ■     '.     ''.-' 

Certainty  of  action.  ■■••.      ~  "■'..:./:'•  ■■.^■'.:':':-r-./^^''"-'-^  '- '    ,         -•  .■     '.  '■   .,.■.,:...;; .v '■•■■;-.■'' -    '    ■•■■ 

■■  ■■     Effectiveness.  /; /;:-■■.■->■..-•;.■■.;.;-■■>-'■  ■■--■;.    ■'':   c':.\.iy --        '-   ■       '.'^  "r  V^'"  ■;  V:  ;•■;''' •■        "■;•-." 

Cost  of  maintaining.  ;'.        .  ■■■--'  .■,'■'.•    '"-.^:^ '-    :";..,■;.  V;  C  ^' . .    '  '■    •^^  ;._■;'/'.•■--  '        ,.■"  :^.i-. . "  '  . 

"  Flatting  "  of  wheels.      , -^  ■.  '  {■  ''.'',\^_-'' :-      ';;■.:■      ^'..^■'■■/■.     :.■:■  v   ,.  v' : .  ^  ■.-■    ' '     -''■'  :■'■'-"-"'•- }^  ':'■■'- 

Any  other  points  submitted  by  you  or  by  us  in  writing  to  be  added  to  the  al>ove. 

The  brakes  or  trains  are  to  be  tested  in  every  manner  and  under  all  conditions  which  practical  railway  service  may  suggest, 
including  yard  as  well  as  line  service. 

Among  others  the  following  tests  are  to  be  applied  to  both  trains  :  ;    ■:';^^^  ^  "'..:•       ' 

1st. — Each  train  is  to  be  (part  of  the  time)  run  by  engineers  and  crews  who  have  never  operated  either  brake  and  who  are 
wholly  unfamiliar  with  them. 

2d. — The  trains  are  (part  of  the  time)  to  be  partly  made  up  (as  nearly  all  freights  are  everywhere)  of  foreign  cars,  which  have 
neither  your  nor  our  brake  on,  so  that  the  cars  having  your  break  or  ours  on  shall  be  widely  and  irregularly  separated  from 
each  other.  ■'''•-■'••■-,"■'■  V:'.  :.•  ..-^  ^      .\:  ■"-/"■  -  ;'•.:>:.:.;■•;   ':■■^,:  ;;".;-.,•.;- ;'.;.  -^-,    ','■,"■.-::■■.:  :-'-<:y'  f  ■:■-''..       \  ■ 

3d. — The  locomotives  drawing  your  train  and  ours  to  be  exchanged,  from  time  to  time,  and  draw  each  others  trains.       .    ' 

4th. — Two  locomotives  equipped  as  so  many  freight  engines  and  tenders  are,  with  hand-brakes  instead  of  steam  or  air 
brakes,  are  to  be  substituted  for  the  two  engines  used  in  the  test  part  of  the  time.  Any  brake  which  will  not  work  properly  if 
this  is  done,  you  will  admit,  can  be  of  little  practical  value  in  actual  service. 

5th. — From  time  to  time  each  train  is  to  be  stopped  and  foreign  cars  (not  equipped  with  either  your  brake  or  ours)  are  to  be 
run  into  it,  at  irregular  intervals,  just  as  actual  service  requires  constantly.  '  '  *,;.'.'-'  ' 

6th. — In  the  making  up  of  trains,  etc.,  crews  are  to  be  exchanged  at  random,  so  that  the  test  may  fully  illustrate  the  con- 
venience of  operatmg  each  kind  of  brake  in  actual  ordinary  service.  ,  ....•.,, 

7th. — Frequent  short  runs,  stops  and  quick  starts  are  to  be  made.  '.      '■        "'    '  - 

8th. — A  series  of  yard  tests  are  to  be  made,  showing  the  action,  convenience,  etc.,  of  the  two  brakes.  • 

We  mention  a  few  necessary  tests  only,  and  you  and  we,  as  well  as  the  test  committee,  are  to  add  any  number  of  others,  it 
being  distinctly  understood  that  if  you  decline  any  test  proposed  by  us,  or  we  decline  any  proposed  by  you,  it  shall  be  con- 
dered  an  explicit  and  positive  admission  of  inferiority. 

This  rule  must  in  every  case  be  strictly  observed,  namely  :  Both  brakes  must  he  tested  in  precisely  the  same  manner,  ^o  \^^X. 
there  may  not  only  be  absolute  fairness,  but  no  room  for  suspicion  even  of  anything  else.     ^        "";..'    .       '■      -^     ,     -: 

You  have  been  in  the  brake  field  a  long  time,  have  profited  justly  and  largely  from  the  patronage  of  railroads,  and  we  are 
sure  will  welcome  this  plan  for  allowing  your  patrons  and  the  American  public  to  judge  for  themselves  which  brake  should  come 
into  universal  use. 

Having  proper  confidence  in  the  merits  of  your  brake  we  know  you  will  gladly  and  promptly  accept  our  proposition  herein 
made,  as  you  must  feel  that  the  test  will  be  complete.  >--  v     i;^        ;;•;.>■  \,       '    '  -''•-/     '■■.■■' -■'.':■[■"      '-^   . 

The  railroad  public  is  a  very  fair-minded,  capable  body,  and  will  most  thoroughly  appreciate  and  fully  recognize  the  equity 
and  fairness  of  our  offer  to  you,  and,  in   common   with  business-like  people  everywhere,  will    naturally  (and,  we  are  sure  you 
will  admit,  properly)  consider  it  a  virtual  confession  of   inferiority  and   a   public   admission  that  the  Westinghouse  Brake  is  in- 
ferior to  the  Rote  Brake  and  that  it  is  unfitted  for  general  freight  service,  should  you  decline  or  neglect  to  avail  yourselves  of     - 
the  proposition  we  make  you  herein..;- '.j^V  ';.    -^   :  K-'.  ''-"■^'■.'■'■. -■■^-  ^'':-- ■'■':?-     i  .  •  .  ,'\-'-  -'-.r'^.'-'/y'  ■■'^^/■:  '-^^^^'-i^:  ■^'-"'■-^''''-^ ■  .^ 

Permit  us  to  add  in  closing  that  we  wish  to  express  to  you  our  desire  to  have  this  communication  received  in  the  spirit  in 
which  it  is  sent,  and  to  have  it  express  to  you  our  wish  for  a  full,  fair  and  searching  test  of  the  two  articles  in  the  relative  merits 
of  which  the  railroad  interest  is />;-m(7n' and  that  of  the  owners  even  secondary.     Respectfully, 

THE  ROTE  AUTOMATIC  BRAKE  COMPANY. 

\/  ''\  I'-  y  ■:':.-  .'■^'-■:'':/'--/y''-^'\.\l.,:-.-r'^  Per  M.  D.  Harter,  PresidenL     ■ 


•  ;y 


i'\' 


:.:t.<- 
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Ramapo  Wheel  and  Foundry  Company. 


MANUFACTURERS  OF 


STEEL  TIRED  and  CHILLED  IRON  WHEELS 

For  Drawing-Kooin  and  Sleeping  Coaches,  Locomotives, 
Tenders,  I'assenger  and  Freight  Cars. 

W.  W.  SNOW,  Superintendent  and  General  Manager. 

RAMAPO,  Rockland  Co.,  N.  Y. 


or. 


COI^OROIS    BRAKH-SHOB. 

This  improvement  consists  of  a 
brake-shoe  havinp  imbedded  in  its 
body  of  cast  iron,  pieces  of 
wroupht  iron,  steel,  malleable 
iron,  or  other  suitable  metal,  and 
while  being  more  effective,  in 
that  greater  uniformity  of  friction 
is  obtained  when  applied,  exceeds 
in  life,  or  the  duration  of  the  shoe 
itself,  that  of  the  cast-iron  shoe 
by  over  seventy-Jive  per  cent.  Its 
extensive  use  on  many  of  the 
most  prominent  roads  in  the  coun- 
try has  proven  its  economy  and 
superiority  over  any  other  shoe 
in  use.  All  communications 
should  be  addressed  to 
THE  CONGDON  BRAKE-SHOE  CO.,  246  Clark  St.,  Chicago 
RAMAPO  WHEEL  AND  FOUNDRY  CO.,  Ramapo,  N.Y. 


RAMAPO  IROMWORKB 


HILLBURN  (Rockland  County),  NEW  YORK 


MANUFACTURERS   OF 


Switclies,  Automatic  Safety  Switcli  Stands 
YOKED  FROGSF 


SPRING  RAIL  FROGS;  also,  BOLTED  AND  PLATE  FROGS, 
;  •  CROSSINGS  OF  EVERY  DESCRIPTION,  . 

Light  and  Heavy  Castings  and  General  Track 

Equipment, 

Estimates  and  Information  cheerfully  Furnished. 

Telegraph  Stations,  RAMAPO,  or  SUFFERN,  N.  Y. 


C.  T.  Raynolds  &  Co. 

(Esublished  in  1770,) 

If  .0  &  108  Fulton  St.,  21  Lake  St., 

NEW  YORK. 


CHICAGO. 


Color   Makers, 

MANUFACTURERS  OF 

Fine  Coach,  Car  and  Railway  Varnishes, 

Carmines,  Lakes,  VermiHons, 

White  Lead,  Zinc,  etc. 

Fine  Brushes  for  Artists,  Decor ptv/rs,  Coach. 
Car,  House  and  Sign  Painters, 

/Vrtists'  Materials,  Decorative  Tube  Colors. 

AGENTS  FOR 
Crockett's  Preservative  and  Genuine  Spar  Composition. 


F.  W.  Devoe  &  Co. 


Maxiufacturers  of  Fine 


I 


RAILWAY  VARNISHES, 


COACH  AND  CAR  COLORS, 

Ground  in  Oil  and  Japan, 

ETC.,  ETC.    '  •  '' 


'■'■■■■■I. 


Fine  Brushes  adapted  for  railroad  use.  All  kinds  of  Artists'  Materials. 
Colors  for  ready  use,  and  all  specialties  for  Railroad  and  Carriage  purposes. 

Railroad  companies  will  save  themselves  great  trouble  in  painting  by  al- 
lowing F.  \V.  Devoe  &  Co.  to  prepare  their  Passenger  and  Freight  Car 
Colors.  This  will  insure  Durability,  tJniformity  and  Economy.  F.  W 
Devor  &  Co.  manufacture  from  the  crude  materials  which  are  the  compo- 
nent parts  of  any  shade,  and  they  understand  better  their  chemical  relation- 
ship, when  .11  combination,  than  can  be  possible  to  those  who  simply  btr, 
their  dry  materials  and  thee  ?nnd  them. 

SEND  FOK  SAMPLE  CARD  Or  TINTS. 


Cor.  Fulton  and  William  Streets 
NEW  YORK. 
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D.  P.  C  C,  O.  Im.  Q.  a.  S.  R.    I  : 

PLUMBERS'  CLE ANSIN6  Compound, 

>|      OR  LIGHTNING  QMICK  AMMONIACAL  SEDIMENT  REMOVER. 

;         Prepared  and  put  up  only  by  G.  T.  DALTON  &  CO. 

Entered  according  to  Act  of  Congress  in  the  year  i88r,  by  G.  T.  Dalton,  in  the  Office  of  the  Librarian  of  Congress,  at  Washington. 

<       V  «;  ,"  :  ^i.AII  Rights  Reserved.     Pat.  applied  for.        .-!•:•■      v^       :;^ 


:f:' 


■  J.  - 
■;!■: 


Dampen  a  stiff  stencil  brush,  dip  into  the  compound  and  rub  parts  to  be  cleaned  well.  Then  wash  off  with  clean 
cold  water.  ,    ^     .. 

WARRANTED  to  keep  for  any  length  of  time  or  until  used,  never  losing  its  virtue.  ■        .  - 

Possesses  ADVANTAGES  over  anything  heretofore  used  :  It  is  scientifically  and  chemically  prepared  so  as  to  hold  the  acid 
in  possession  until  it  does  its  work  thoroughly,  and  is  without  objections  of  any  kind  previously  experienced. 

It  excells  for  cleaning  fly-specks  from  old  gas  fixtures,  etc.,  etc. 

Our  DEODORIZER  AND   PURIFIER   FOR   URINALS     ; 

is  the  cheapest  and  best  in  the  world.     Sure  and  effective  in  its  results.     Perfect  satisfaction  guaranteed.      ;  /    - 


TESTIMONIALS   AND    REFERENCES. 


■;    ■     .■.:.;  Sherman  House, 

J.  Irving  Pearce,  Proprietor, 

Chicago.  III. 
G.  T.  Dalton,  Esq.     D^ar  Sir : — I  have  used  your  Deodorizer  and 
Purifier  for  Urinals,  and  can  cheerfully  bear  testimony  to  its  efficiency 
for  the  purpose.  :     J.  Irving  Pearce. 


John  B.  Drake.  Prop'r  Grand  Pacific  Hotel,  Chicago,  111. 

Plumbers. — Daly  &  Mathews,  Chicago,  III.    ; 
Sanders  Brothers,    '*         '* 

■:.-■■'■  BUFTON  &    BOVD,  " 

John  Stevens,  Old  Cambridge,  Mass.  .^ 


FOR  SALE  EVERYWHERE. 


G.  T.   DALTON   &  CO., 


280  South  Water  Street,  Chicago. 


PHOTO-ELECTROTYPIN6 

>    y;.;  /■''.■,  ;  is  a  new  process  of  Engraving,  by  means  of  which  superior       >  -^^'V  >  T      ?  :-. 

Relief  Plates,  copper-faced,  and  ready  for  the  printer,  of  any  subjects :  Landscapes,  Portraits, 

;:^'r  '.-  ■..  ■.••:■-  ;■■•.,■-:;  ^:  ;■ ;  "  v--:..:^:- .■  V  Buildings,  etc.,  etc.,  ,;-  -/^. ,,.,.■:-,;.    .•-.■  .i^  .,-■■' r--_-- 

can  be  obtained  at  about  one-half  the  cost  of  Wood  Engraving.    We  can  work  from  photographs  or  drawingjs  in  pencil,  ink 
or  wash. 

Samples  of  our  work  can  be  seen  in  "  Life,"  "  Harper's  Monthly,"  "  Harper's  Young  People,"  "  Century,"  and  "  St.  Nicholas." 

RAILROAD"  COMPANIES 

and  others  who  frequently  invest  largely  in  illustrations  can  save  money  and  get  the   BEST  RESULTS,  by  placing  their 
orders  with  the  -:.■-. 

FRANKLIN  PHOTO-ELECTROTYPE  COMPANY, 

305  Pearl  Street,  New  York  City. 


Automatic   Safety   Coupler. 

Simple,  Durable,  Safe,  and  Readily  applied  to  any  form  of 
Car  at  small  expense.  Cars  using  it  can  be  coupled  to  Cars 
using  the  link-and-pin,  and  it  Possesses  all  the  Requirements 
of  a  Perfect  Automatic  Safety  Car-Coupler. 

All  communications  are  to  be  addressed  to  the  inventor 


and  patentee. 


FRANK  VAUGHAN,U;  ;, 

Elizabeth  City,  N.  C. 


t^'  One-half  interest  in  this  valuable  patent  will  be  disposed  of  at  un- 
usually favorable  terms. 


N  PWJSPA  P^D  A  book  of  100  pages. 

/2Jr^"s         *»•  ^'**®  ^**  *^*****'  ^^^  *" 

r/l!M«»MM.^M,M,aa>.^  advertiser  to  con- 
'AuVERTIkInQ  »u<^  b«  ^e  exp«ri- 

^  y*»—l»«  ■!#*■» ^  enced  or  otherwise. 
It  contains  lists  of  newspapers  and  estimates 
ofthe  cost  of  advertising.  The  advertiser  who 
wants  to  spend  one  dollar,  finds  in  itthe  in- 
formation he  requires,  while  tor  him  who  will 
invest  one  hundred  thousand  dollars  In  ad> 
vertising,  a  scheme  is  indicated  which  will 
meet  his  every  requirement,  or  can  be  made 
to  do  »o  by  slight  changes  easily  arrived  at  by  cor- 
respondence. 149  editions  have  been  issued. 
Sent»  post-paid,  to  any  address  for  10  cents. 
Write  to  GEO.  P.  ROWELL  A  CO., 
NEWSPAPER  ADVERTISING  BURFAU. 
10SpruceSt.<PrintingIIouseSq.),  New  Yui-m. 
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USTERBROOK'S  steel 

I    ^  .  1%-"^^  f'TrrTrniiiinni  nrin       J-    J— iX^O» 


I^^adlns  lumbers  t    14,  048,  130,  333*  161. 

FOR   SALE   BY   ALL   STATIONERS. 

XHH    ESXERBROOK    STEEI*    PEN    CO., 


Works,  Camden,  N.  J. 


go  John  St.,  :»tr  I'or*- 


Johnson  Steel  Street  Rail  Co. 

JOHNSTOWN,   PA. 


Johnson's  Patent  Girder  Rail. 


WE   FURNISH    ALL   APPENDAGES  : 

Rails,  Curves,  Crossings,  Track  Bolts,  Frog  Plates, 
Switches,  Turn-table  Guides,  Joint  Plates. 


Descriptive  Pamphlets  and  Circulars  furnished  if  desired. 


For  Railway 
Office  use 


pERRY'S 


Samples  on 
Application. 


ENS 

IVISON,  BLAKEMAN,  TAYLOR  i  CO.,  753  Broadway,  N,  Y. 

Waterbury  Brass  Co., 

No.  296  Broadway,  New  York. 

Sheet,  Roll  and  Platers'  Brass. 

Mills  at  Waterbury,  Coxx. 

New  York  &  New  England  Railroad 

TRANSFER  STEAMER  MARYLAND  ROUTE. 

Through  Pullman  Cars  for  ,      ,    '. 

PHILADELPHIA,    BALTIMORE    AND   WASHINGTON, 

WITHOUT  CHANGE  ;  connecting  with  throuf^h  trains  to  FLORIDA 
and  all  points  SOUTH  and  WEST.  Trains  leave  Boston  at  6.30  p.m.,  daily. 
Leave  Boston  for  GRAND  CENTRAL  DEPOT,  NEW  YORK,  at  10.00 
A.M.:  returning,  leave  New  York  at  11  a.m.  and  11.35  p-.m.,  week  days. 
Pullman  Palace  Cars  on  night  train. 

The  Norwich  Line  between  Boston  and  New  York 

Steamboat  train  leaves  Boston  6.30  p.m.,  arrives  at  New  London  at  10.15 
?.  M.,  connecting  with  the  new  steamer  City  of  Worcester,  Mondays, 
Wednesdays  and  Fridays,  and  City  of  New  Yokk,  Tuesdays,  Thursdays 
and  Saturdays.  Returning,  steamer  leaves  Pier  40,  North  River,  New 
York,  at  4.30  p.m.,  connecting  at  New  London  with  train  leav^ing  at  4.05 
A.M.,  arriving  in  Boston  at  7.50  a.m.     Good  night's  rest  c)n  the  boat. 

ASK  FOR  TICKETS  VIA  N.  Y.  AND  N.  E.  R.  R. 

OflSce,  322  Washington  street,  Depot  foot  of  Summer  street,  Boston. 

A.  C.  KENDALL,  Gen'l  Pass.  Agent. 

VALVE-OLEUM. 

E.  F.  DIETERICHS' 
Cylinder,  Engine  and  Machinery  Oils 

CLEVELAND,  OHIO. 

Patented  1874, '75, '76,  and  July  4,  1882. 


GEO.  H.  HOWARD,  1; 

Counsellor  in  Patent  Causes  and  Solicitor  of 
■,.;.  t:.u.     Patents.    ::■..:•,•■'•:•' ;i-.v ''" ■:■■■■..-■ 

IN  PRACTICE  SINCE    1871. 

Washington  Correspondent  of  the  Western  Railroad  Asso- 
ciation since  1879. 

63s  F  STREET,  N.  W.,  WASHINGTON,  D.  C.  ^^ 


Housatonlc  Railroad. 

THE  ONLY  LINE  RUNNING 

O^HROUQH    OARS 

Between  New- York,  Great  Barrington,  Stockbridge,  Lenox  and  Pittsfield — 
the  far-famed  resorts  of  the  |. 

BERKSHIRE    HILLS 

of  Western  Massachusetts — "  Remarkable  for  pure  air,  romantic  drives, 
and  grand  mountain  scenery.  Nature  has  truly  expressed  herseif  in 
wondrous  beauty  in  the  scenery  of  this  rejjion,  containing  i>erhaps,  more 
of  genuine  enchantment  llian  any  other  in  New  Enjjiand." 

Five  through  trains  daily  between  New- York  City  and  all  points  on  the 
Housatonic  Railroad,  from  the  Grand  Central  Depot  via  New- York, 
New-Haven  and  Hartford  Railroad,  at  8  .\.  M.  (Passenger),  and  g  A.  M. 
(Mixed) ;  3.40  P.  M.  (Limited  Express  with  through  drawing-room  carsi, 

?i.4o  P.   M.   (Passenger),  and  4    P.  M.  (Mixed).       Sunday  Passenger-train 
eaves  New-York  at  6  A.  M. 

Descriptive  Guide  Book  sent  free  by  mail  upon  application  to  the  Genera! 
"'icket  Agent. 

H.  D.  AVERILL,  Gen'l  Ticket  Agent. 

W.  H.  YEOMANS,  Superintendent. 

General  Offices,  Bridgeport,  Conn.,  July  13th,  1885. 

AUG.  W.  WRIGHT,         I 

Consulting  Enj]fineer  for  Horse  Railroads. 

Patent  Tram-rail  Joint  Fastening. 

A    Trial    Solicited. 

SPECIFICATIONS   FOR   TRACKS,    PAVING,    ETC. 

Correspondence  Solicited. 

Address  care   NORTH    CHICAGO   CITY   RAILWAY,   Chicago,   III. 

W.  W.   HANSCOM, 

Cable  Tramway  Engineer, 

612  O'Farrell  Street,  ] 

San  Francisco,  Gal. 


THOMAS  M.  GRIFFITH,     t-  v 

and  Mechanical  Engineer. 

Having  made  the  construction  of  Suspension  Bridges  a  specially,  and 
having  built  some  of  the  best  (cost  considered)  in  the  country,  respectfully 
solicits  further  patronage. 


Civil 


Associated   with  Messrs.  Cooper  &  Hewitt  (Trenton    Iron  and  Wire 

I    Co.),  Office  17  Burling  Slip,  New  York,  as  Chief  of  Suspension   Bridge 

Construction,  to  whom  application  may  be  addressed. 


•  ■■  ^\'-i': 


■■  V  v" 


.'-•'■.r .' '  V' 


>   T'>  ^-..•.•^■,-',^".'"T  ■".     /S'  '^.-  <~.'V''.  ?.■••,'■'.-  v"  '  ■. 


Whole  No.  2,567.] 


NEW  YORK,  AUGUST,    1885. 
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FUEL   ECONOMY. 


BY   FRANK   C.    SMITH. 
[Written  for  the  American  Railroad  Journal.] 


One  of  the  largest  fields  for  the  reduction  of  expenses 
on  a  road  is  in  the  coal  consumed  by  the  engines.  This 
item  alone  is  from  11  to  15  per  cent,  of  the  total  expenses 
of  a  road  dependent  on  the  accessibility  of  coal  mines, 
and  the  care  and  manner  with  which  coal  is  used.  It  is  the 
practice  of  too  many  roads  to  allow  all  record  pertaining 
to  the  coal  account  to  disappear  after  it  is  purchased  and 
delivered  to  the  locomotive  department,  where  too  often 
engineers  take  much  or  little,  use  it  carefully  or  waste- 
fully,  as  they  see  fit.  It  has  been  well  said  that  a 
road  might  as  well  furnish  each  engineer  with  money  to 
buy  his  coal  with,  and  keep  no  individual  account  of  the 
money  but  make  one  grand  charge  of  it  to  "coal  account," 
as  to  follow  the  practice  so  many  of  them  do. 

A  great  many  roads  store  their  coal  on  docks,  fitted 
with  cranes  for  lifting  half-ton  buckets  for  delivery  to 
engines,  the  engineers  giving  a  check  for  the  amount  of 
coal  received,  and  so  far  as  this  is  concerned  no  fault  can 
be  found.  But  the  fault  commences  in  keeping  account 
of  the  coal,  and  in  the  abuses  of  the  premium  sys- 
tem. Where  roads  pay  the  engineer  a  premium — gener- 
ally half  the  value  of  the  coal  he  saves  over  a  given  limit 
per  car  mile — it  is  too  frequently  the  case  that  engineers 
bribe  the  dockmen  with  a  quarter  of  a  dollar  to  put  an 
extra  ton  on  their  tenders,  which,  as  an  investment,  is 
profitable  to  the  engineer,  since  if  coal  be  worth,  say,  two 
dollars  per  ton,  the  engineer  gets  credit  for  saving  a  ton, 
which  means  one  dollar,  less  what  he  gives  as  a  bribe  to 
the  dockmen,  and  this  is  clear  gain  to  the  engineer. 
Such  "  rings "  as  this  are  much  more  common  than  is 
believed,  inasmuch  as  the  dockmen  are  the  cheapest 
class  of  laborers  whose  only  duty  is  to  shovel  coal  and 
receive  the  checks  for  it,  and  a  small  bribe  makes  a  very 
effective  lever  with  them.  As  the  coal  account  is  never 
balanced,  that  is,  the  amount  of  coal  left  on  the  dock 
weighed  at  stated  times  and  added  to  the  amount  charged 
out  to  the  engines,  to  ascertain  if  it  tallies  with  the 
amount  dumped  on  the  dock  from  the  cars,  no  trace  of 
the  extra  tons  surreptitiously  given  out  is  to  be  found. 

Injustice,  unintentionally,  is  done  the  engineers,  where 
their  record  for  premiums  or  good  standing  is  based  on 
the  number  of  cars  hauled  a  given  distance  for  a  given 
amount  of  coal,  from  the  fact  that  few  roads  have  a  cor- 
rect rating  for  the  real  amount  of  coal  consumed  in  haul- 
ing mixed  trains  of  light  and  loaded  cars.  That  is,  one 
road  may  ^uess  that  two  light  cars  are  equal  to  one  loaded 
car ;  another,  that  five  light  cars  equal  three  loaded  cars  ; 
another,  that  seven  light  cars  equal  three  or  four  loaded 
cars.    As  this  is  all  guess-work,  the  engineer  who  happens 


to  haul  trains  in  which  the  error,  which  ever  way  it  may 
be,  of  this  guess  predominates,  suffers.  However,  it  is 
said,  that  this  is  as  fair  for  one  engineer  as  another,  and 
possibly  it  is,  but  it  is  evident  that  the  injustice  still 
remains. 

In  this  connection  may  be  mentioned  the  fact  that  few 
or  no  roads  separate  the  coal  consumed  into  engine  and 
car  miles.  That  is,  the  engine  itself  requires  a  certain 
amount  of  coal  to  propel  it,  and  unless  this  amount  is 
known  and  separated  from  the  car  miles,  it  all  goes  in  to 
swell  the  amount  consumed  f>er  car  mile.  Now  it  is  clear 
that  as  this  amount  remains  constant,  the  amount  per  car 
will  be  greater  as  the  number  of  cars  are  less,  and  less  as 
the  number  of  cars  are  increased,  so  that  when  business 
is  good  on  the  road  the  engineer  apparently  is  burning 
less  coal  per  car  mile,  and  when  business  is  light  the 
showing  is  against  him. 

To  get  at  anything  like  a  fair  and  equitable  arrange- 
ment as  well  as  a  profitable  one  for  the  road,  the  coal 
business  should  commence  from  the  bottom.  A  road  in 
buying  coal  should  test  it  practically  by  taking  a  train 
with  engine,  loading  the  tender  with  a  known  amount  of 
a  certain  kind  of  coal,  running  the  train  under  conditions 
of  speed,  stops,  etc.,  which  are  recorded,  and  ascertain 
how  far  or  how  much  coal  is  consumed  per  car  mile ; 
then  with  the  same  train  and  engine  under  the  same  con- 
ditions test  another  kind  of  coal,  and  in  this  way  ascer- 
tain which  is  the  cheapest  coal  to  use.  -  ..:.. 

The  coal  business  down  to  the  time  it  Is  delivered  16 
the  engines,  might  well  be  placed  in  the  hands  of  a  coal 
agent,  who  is  independent  of  the  locomotive  department, 
in  order  that  the  results  may  be  disinterested,  as  many 
master  mechanics  have  a  prejudice  for  or  against  engines 
of  their  own  or  other  builds,  and  such  prejudices  are  apt 
to  shade  the  results  of  their  performance.  By  this  means 
the  relative  value  of  different  types  of  engines  may  be 
determined,  and  the  bad  record  of  a  "  pet "  engine  or  class 
of  engines  brought  to  the  surface. 

Some  system  which  keeps  a  constant  pressure  on  each 
engineer  to  do  better  should  be  adopted.  The  premium 
system  acts  upon  an  engineer's  avarice  and  apf>ears  to 
give  the  best  results  ;  another  system — that  of  "  black- 
listing "  or  posting  up  in  the  roundhouse  the  names  of 
engineers  who  burn  over  a  given  limit  of  coal — is  supposed 
to  act  on  the  engineer's  pride,  while  the  system  of  sus- 
pending an  engineer  who  exceeds  the  limit  for  two  or 
more  consecutive  months,  acts  on  his  fear  and  indirectly 
his  avarice,  as  it  stops  his  pay  for  the  time  being. 

In  order  to  get  a  proper  rating,  the  fuel  consumed  to 
run  the  engine  a/one  should  be  ascertained,  and  then  the 
amount  to  haul  a  loaded  and  a  light  car.  This  can  be 
easily  ascertained,  and  by  so  doing  the  exact  amount  per 
car,  whether  loaded  or  light,  and  independent  of  the 
amount  to  propel  the  engine  c^n  be  charged  against  the 
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engine.  This  should  be  ascertained  for  Winter  and  Sum- 
mer, as  it  is  plain  that  the  amount  will  increase  in  Winter, 
when  the  losses  from  radiation  of  heat,  slipping  of  engine, 
and  greater  friction  of  car-journals  from  stiffened  oil  will 
require  more  power  and  consequently  more  fuel. 

It  will  be  charged  by  practical  men  that  such  a  system 
would  involve  a  great  deal  of  clerical  labor,  which  is  not 
true,  as  the  practical  man  for  want  of  experience  in  the 
keeping  of  accounts  is  afraid  of  them  and  exaggerates  the 
matter.  Any  road  with  officials  at  the  head  of  its  loco- 
motive department  who  understand  the  importance  of 
the  saving  which  can  be  effected  by  a  proper  course  in 
the  matter,  can,  by  changing  their  present  plan  to  one 
based  on  this  system,  effect  the  result  with  no  increase  of 
clerical  work,  for  the  plan  is  not  more  complicated  than 
many  unsatisfactory  ones  in  use,  and  it  does  not  involve 
complication  or  increase  of  labor,  but  simply  a  correct 
systemization  of  accounts,  and  it  would  therefore  in  many 
cases  decrease  the  clerical  labor  and  in  no  case  augment 
it.  The  saving  which  may  be  expected  to  result  will  vary 
from  lo  to  15  per  cent.  As  an  example  of  this,  the  wriier 
may  cite  a  case  in  his  personal  knowledge  in  which  seven 
passenger  engines  of  the  same  build,  size,  and  condition 
are  pulling  indiscriminately — that  is,  "  first  in  first  out " — 
the  through  passenger-trains  of  a  certain  road.  Two  of 
these  engines  average  five  tons  of  coal  for  a  round  trip 
while  the  other  five  use  from  that  amount  up  to  nine  tons. 
The  difference  is  not  in  the  engines  but  in  the  men,  for 
either  of  the  two  men  using  five  tons  have  done  the  same 
with  each  of  the  other  five  engines,  and  the  two  engineers 
using  but  five  tons  admit  they  could  save  from  one-half  to 
three-quarters  of  a  ton  if  they  tried  hard  to  do  so.  This 
road  has  no  system  at  all  for  reducing  the  coal  consump- 
tion, and  the  want  of  it  is  seen  from  this  statement.  As 
the  road  refered  to  is  a  large  road  of  several  divisions 
these  results  may  be  taken  as  a  sample  of  what  the  rest  of 
the  engines  are  doing.  The  road  has  some  three  hundred 
engineers,  and  taking  the  performance  of  these  seven 
engines  as  a  standard,  it  will  be  seen  that  they  average 
about  three  tons  of  coal  each  unnecessarily  burned  per 
day,  for  a  service  of  three  hundred  days  per  year.  The 
result  is  astonishing,  since  the  coal  is  worth  $2.00  per  ton 
on  the  tender  and  the  product  of  the  whole  gives  $540,000 
as  the  value  of  the  coal  unnecessarily  burned.  But  even 
if  this  estimate  be  five  times  too  large,  the  waste  still 
amounts  to  over  $100,000  per  year;  a  sum  any  road  might 
well  save.  It  is,  perhaps,  unnecessary  to  add  that  the 
road  refered  to  is  in  the  hands  of  a  receiver. 


FREE-TRADE  IN  RAILWAY  TICKETS. 


BY   S.    S.    HERRICK. 
[Written  for  the  American  Railroad  Journal.] 


The  writer  is  neither  a  railway  official  nor  a  ticket- 
broker,  and  therefore  not  a  partisan  in  the  bitter  strife 
now  and  sometime  waging  between  these  parties.  His 
position  is  that  of  an  interested  spectator,  desirous  of  see- 
ing fair  play,  without  damage  to  the  real  interest  of  either 
the  public  or  the  railway  companies.  Though  this  con- 
troversy notably  affects  the  convenience  and  the  pocket 
of  the  traveling  public,  they  have  made  no  public  demon- 
stration of  concern.  It  is  obvious  that  the  scalper  has 
the  approval,  if  not  the  sympathy,  of  the  great  majority, 


from  the  liberal  patronage  which  is  accorded  him ;  and 
equally  so  that,  though  numerically  the  weaker  party,  he 
is  almost  uniformly  the  successful  one.  Such  is  likely  to 
be  the  result  to  the  end  of  the  chapter,  and  so  it  might 
be  superficially  supposed  it  ought  to  be,  on  the  ground 
that  the  just  cause  is  sure  to  win  ;  but  it  is  better  to  ex- 
amine below  the  surface  of  the  subject.    ;      .  4  ;  ^-  .. 

The  controversy  has  reference  to  coupon  and  round- 
trip-tickets.  The  reduced  price  is  an  inducement  for 
increased  travel  and  no  doubt  this  more  than  compen- 
sates for  diminution  in  rates  ;  but  it  is  required  that  no 
one  but  the  original  purchaser  of  the  ticket  shall  have  the 
privilege  of  using  it.  If  it  could  be  alleged  that  this  con- 
dition is  imposed  in  order  to  keep  objectionable  persons 
from  the  trains,  the  reason  might  be  a  good  one  ;  but  no 
discrimination  is  made  at  the  time  and  place  of  purchase, 
and  no  one  pretends  to  account  for  the  restriction  in  this 
way.  The  object  is  simply  to  prevent  the  traveler  from 
obtaining  passage  from  one  point  to  another  at  less  than 
the  local  rate,  unless  he  alone  is  to  complete  the  journey 
within  a  limited  time.  If  anyone  else  can  manage  to 
travel  on  the  ticket,  both  will  be  sure  to  avail  themselves 
of  a  practicable  chance  to  save  money,  and  this  saving 
the  official  regards  as  so  much  loss  to  his  company.  Jt 
is  well  to  see  whether  this  supposition  be  correct. 

Every  reduction  in  railway  rates  is  made  with  the  view 
of  increasing  patronage  to  a  degree  more  than  compensa- 
tory. Curtailment  of  the  offer  by  conditions  which  throw 
difficulties  and  uncertainties  in  the  way  certainly  detract 
from  the  inducement  to  travel,  and  so  far  counteract  the 
advantages  to  the  public  and  the  company.  As  a  mathe- 
matical certainty  in  the  present  case,  the  actual  saving  to 
the  public  in  individual  rates  and  the  aggregate  gains  of 
the  companies  depend  largely  upon  the  notorious  success 
of  travelers  and  scalpers  in  circumventing  railway  officials. 
Suppose  failure  to  be  the  rule,  is  it  not  clear  that  many 
would  stay  at  home  who  now  travel .' 

What  then  is  the  result  of  all  this  controversy  ?  Simply 
annoyance  to  travelers,  and  cultivation  of  a  spirit  of  resent- 
ment and  determination  to  "  beat "  the  railway  at  every  op- 
portunity. If  the  conflict  were  confined  to  the  companies 
on  the  one  side  and  the  scalpers  on  the  other  the  issue 
might  be  different ;  but  the  latter  have  the  great  public 
for  allies  and  do  a  thriving  business. 

Suppose  now,  that  one  of  a  number  of  competing  lines 
should  be.liberal  enough  to  abolish  all  these  silly  restric- 
tions and  annoyances ;  could  there  be  any  doubt  that  it 
would  speedily  gain  a  largely  increased  patronage  at  the 
expense  of  its  rivals  }  And  when  all  had  abandoned  this 
narrow  policy,  the  public  would  rejoice  in  the  removal  of 
detested  obstacles,  the  companies  would  find  their  busi- 
ness increased  and  nobody  would  be  the  loser.     I  ^ 

It  is  apparent  that  people  will  purchase  and  use  articles 
quite  in  the  same  ratio  with  which  they  can  transfer  them 
to  others.  Why  not  put  railway  tickets  on  the  same  foot- 
ing as  bank-checks,  notes  and  drafts .''  Let  anybody  use 
them,  and  they  would  be  bought  more  freely,  in  full  con- 
fidence that  they  can  be  enjoyed  without  risk  or  hindrance. 
The  same  reasoning  might  apply  to  a  time-limit  on  tickets 
but  this  point  is  not  now  discussed.  ;  ■:;:■•      [: .  V.  ■;.     ,. 

There  is  besides  an  ethical  feature  in  the  case,  which  is 
of  serious  consequence.  People  are  influenced  by  pros- 
pect of  pecuniary  advantage  to  practice  deception  on 
railway  comp£^ni<gg  andj  in  fact^  have  less  scruple  in  doing 
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so  than  in  dealings  with  other  parties,  from  habit  as  well 
as  resentment.  As  a  matter  of  simple  expediency,  there- 
fore, companies  should  avoid  any  policy  which  encourages 
such  practices.      .■'■  '/'I'^J''-^-'  'X./i-M-:'--/'^"'-'''-^''--:'^!''-'^-!'}:^. 

Hence  the  conclusion  that  rules  restricting  the  transfer 
of  railway  ticlcets  are  injurious  to  the  companies,  for  the 
following  reasons  :  i ,  They  provoke  strife,  with  constant 
discomfiture  to  their  contrivers.  2.  The  practice  of  de- 
ception is  inculcated  and  is  liable  to  extend  to  all  trans- 
actions with  railway  companies.  3.  Business  is  damaged 
in  direct  ratio  to  the  difficulties  imposed  upon  those  who 
seek  transportation  facilities.  ,; ;    ,      .    ,     ..       ._ 

Good  policy  and  good  morals  always  agree.  When 
people  ask  bread,  it  is  bad  policy  to  give  them  a  stone. 


AMERICAN  AND  ENGLISH  LOCOMOTIVES. 


BY   A   MASTER   MECHANIC. 
[Written  for  the  American  Railroad  Journal.] 


r-s. 


It  is  questionable  if  anything  American  has  been  so 
much  misrepresented  by  the  English,  and  especially  the 
English  mechanical  paper  T/ie  Engineer,  as  American 
locomotives.  Whether  this  is  the  result  of  blind  preju- 
dice which  will  not  admit  the  truth,  or  a  want  of  infor- 
mation as  to  the  facts,  is  hard  to  decide,  although  it  will 
not  be  far  from  the  mark,  probably,  to  set  it  down  as  a  fair 
admixture  of  both.  The  general  charge  is  that  American 
locomotives  burn  from  fifty  to  one  hundred  per  cent,  more 
fuel  to  perform  the  same  work  that  English  engines  do. 
This  charge  is  loosely  made  with  no  attention  whatever 
to  the  number  of  tons  hauled  by  our  engines. 

The  writer  met  an  English  engineer  or  "  driver  "  a  short 
time  since  who  is  now  running  an  engine  in  this  country, 
and  in  a  conversation  on  the  comparative  merits  of 
American  and  English  engines,  the  engineer  handed  the 
writer  a  performance  slip  that  he  had  brought  over  from 
England.  This  slip  shows  that  engine  No.  2,280  in  the 
month  of  September,  1881,  ran  2,017  miles  and  consumed 
35  pounds  of  coal  per  mile.  The  train  consisted  of  six 
coaches  and  a  baggage-van  and  guards-van,  or  eight  cars. 
The  coaches  seated  50  passengers  each,  were  30  feet  long 
and  weighed  about  7  tons,  18  cwt.,  or  say  8  tons.  The 
brake  or  guards- van  weighed  about  7  tons,  10  cwt.,  or  in 
round  numbers  the  train  consisted  of  eight  cars  weighing 
8  tons  each.  As  the  English  ton  is  2,240  pounds,  the  8 
tons  per  car  makes  each  weigh  a  little  less  than  9  of  our 
tons.  This  would  give  for  the  eight  cars,  72  tons.  If  the 
six  coaches  were  full  of  passengers  they  would  hold  300 
people,  and,  assuming  each  passenger  to  weigh  150 
pounds,  this  would  add  22>^  tons,  or  a  total  of  94)^,  or 
say  95  tons.  If  we  now  divide  the  weight  of  the  train  in 
tons  into  the  consumption  per  mile  it  will  give  us  a 
measure  of  economy  with  which  we  can  compare  Ameri- 
can practice  ;  ||  =  .368  or  ^^  of  a  pound  of  coal  per  ton 
per  mile.  '■/:■'■:'''■  ''■■' ''..'.  '■■•"  •'    ;^:..•^^^"-v■■:"■■."'-^;:-v•:  ".  .'■.'■^ 

Meeting  an  acquaintance  a  few  days  since  who  is 
running  a  passenger-engine  on  a  large  road  in  Ohio,  I 
asked  him  if  he  could  give  me  a  performance  slip  of  what 
his  engine  was  doing.  He  handed  me  the  last  one  he 
had  received.  This  slip  shows  that  engine  158  made 
6,200  miles  in  June,  1885,  that  the  engine  burned  45.45 
pounds  of  coal  per  mile,  and  hauled  an  average  train  of  a 
trifle  over  five  cars  per  train.    These  trains  consist  of  three 


passenger-cars  weighing  25  tons  each  and  two  baggage- 
cars  weighing  18  tons  each,  or  a  total  of  11 1  tons.  The 
passenger-cars  seat  66  persons,  or  a  total  of  198,  who,  at 
150  pounds  each,  would  weigh  nearly  15  tons,  which 
added  to  the  weight  of  the  train,  makes  a  total  of  126 
tons.  Dividing  the  consumption  of  coal  per  mile  (45.45 
pounds)  by  the  weight  of  the  train  in  tons,  we  have 
^-fsT*  =  -362  or  -i^^  of  a  pound  of  coal  per  ton  per  mile 
or  TT^  of  a  pound  /ess  than  the  English  engine  is  doing. 
In  place  of  the  loose  and  incorrect  assertions  of  TA^ 
Engineer,  which  have  always  been  to  the  effect  that 
American  engines  were  burning  100  per  cent,  more  coal 
than  English  engines,  we  find,  that  undoctored  facts 
show  that  the  American  engine  is  the  most  economical. 
The  Engineer  has  frequently  asserted  that  English 
engines  are  burning  but  22  pounds  of  coal  per  mile. 
On  asking  for  information  on  this  point  from  the  English 
driver  he  replied  that  it  could  only  be  done  with  a  very 
light  train,  and  as  an  English  train  is  very  light  as  com- 
pared with  an  American  train,  a  very  light  English  train 
must  be  light  indeed — somewhere  about  50  tons — and 
probably  compares  with  an  accommodation-train  on  an 
Ohio  road  that  the  writer  has  in  mind,  which  has  shown 
a  consumption  of  but  20  pounds  per  mile.      *'    ;V'!  :"; , 

The  Engineer  has  gone  so  far  in  its  blind  prejudices  as 
to  assert  that  the  American  Master  Mechanics'  Associa- 
tion stated  that  the  consumption  of  coal  by  American 
engines  was  "  from  50  to  100  per  cent,  in  excess  of  that 
required  by  English  engines."  The  facts  are  that  the 
Association  never  made  such  a  statement,  for  want  of 
knowledge  of  what  English  engines  are  doing.  This 
statement  grew  out  of  a  suggestion  by  a  member  or  com- 
mittee that  it  would  be  interesting  to  get  an  English 
engine  and  try  her  on  our  roads,  in  order  to  find  out  how 
she  compared  with  American  engines.  Such  loose  and 
inaccurate  statements  have  done  much  to  place  the  value 
of  The  Engineer  at  a  very  low  rate  in  this  country. 

In  all  English  colonies  the  American  engine  is  prefered 
to  the  English  engine,  although  it  meets  with  opposition 
frequently  of  a  questionable  character.  A  characteristic 
incident  occured  on  an  Australian  road — the  Adelaide 
and  Nairne  Railway — a  few  years  back.  In  1880  a  promi- 
nent American  locomotive-building  establishment  built 
four  engines  for  this  road.  These  engines  had  cylinders 
of  19  X  24  inches  with  driving-wheels  of  60  inches  diameter. 
These  engines  are  capable  of  exerting  a  pull  on  the  draw- 
bar of  (19*  X  24  X  100)  -i-  60  =  14,440  pounds  which  would 
allow  of  the  engine  (disregarding  her  friction)  hauling  at 
a  slow  speed,  2,880  tons  on  a  level.  Notwithstanding  this, 
this  engine  was  allowed  to  stall  with  g8  tons.  The  real 
cause  of  this  was  first,  that  the  engine  was  American  and 
the  locomotive  superintendent  of  the  road  was  an  Eng- 
lishman. The  engine  had  made  six  miles  when  she  stop- 
ped because  her  grate-bars  burned  out.  in  this  country 
the  burning  out  of  a  new  set  of  grate-bars  is  considered 
an  equivalent  to  -the  incapacity  on  the  part  of  the  engi- 
neer in  "  burning  "  the  engine,  that  is,  allowing  the  water 
to  get  so  low  as  to  scorch  the  crown-sheet.  An  investi- 
gation by  the  builders  of  the  engine  developed  the  facts 
that  the  engine  was  taken  out  and  coupled  to  the  train 
with  her  ash-pan  solid  with  cinders  from  her  previous 
trip.  Through  intentional  neglect  the  ash-pan  wa§  not 
cleaned  out ;  and  as  no  air  could  enter  the  ash-pan  or  find 
access  to  the  under  side  of  the  grates,  they  very  naturally 
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melted  out,  and  on  account  of  this  piece  of  vandalism  the 
locomotive  superintendent  reported  the  engine  as  a  fail- 
ure.    The  locomotive  superitendent's  report  was  that  the 
engine  stalled  with  98  tons,  although  she  was  capable  of 
hauling  2,880  tons.     It  is  a  well-known  fact  that  English 
cars  pull  much  heavier  than  American,  as  will  be  shown 
further  on,  but  even  if  every  car  in  the  train  had  solid 
blocks  of  iron  to  slide  on  in  place  of  wheels,  the  engine 
would  have  hauled  them,  had  she  not  have  been  subjected 
to  the  most  outrageous  treatment.    The  writer  was  in- 
formed by  an  English  railway  official  who  had  traveled 
extensively  in  this  country,  that  he  found  English  engi- 
neers, etc.,  much   less   intelligent   than  American.      He 
said  the  want  of  success  which  the  Westinghouse  brake 
experienced  in  England,  when  first  introduced,  was  due 
entirely  to  a  want  of  intelligence  on  the  part  of  the  engi- 
neers and  others  who  had  the  matter  in  charge.    The 
cost  of  an  American  engine  in  Australia  is  £2,700,  while 
an   English  engine  costs  but  ^2,000.     But  the  report  of 
the  chief  engineer  of  this  road  shows  that  the  American 
engine  is  capable,  and  does  perform  twice  the  amount  of 
work   of  an    English   engine,   so    that   ^^2,700  worth   of 
American  engines  is  equal  to  ;^4,ooo  worth  of  English 
engines.     From  the  same  report  it  appears  that  in  Jan- 
uary of  that  year,  the  American  engine  ran  2,781  miles, 
burning  54  pounds  of  coal  per  mile,  or  a  cost  of  hauling 
100  tons  one  mile,  of  1.86  pence.     Owing  to  the  prejudice 
against  this  engine   it   is  probable  that  she  really  per- 
formed 100  per  cent,  better.    The  same  report  shows  that 
the  cost  for  hauling  100  tons  one  mile  by  the  English 
engines  was  2.73  pence,  or  making  proper  allowance  for 
prejudice,  3.73  pence.    The  total  cost  per  100  tons  hauled 
one  mile,  including  engineers  pay,  etc.,  was  2.56  pence  for 
the  American  engine,  while  for  the  English  engines,  this 
total  cost  is  given  at  4.33  pence.    With  proper  allowance 
for  prejudice  and  ill-treatment  of  American  engines  it 
will  be  close  to  the  mark  to  say  that  the  American  engine 
was  better  by  from  1 50  to  200  per  cent. 

The  improvement  in  economy  which  would  follow  the 
use  of  American  cars  on  English  colonial  roads  is  shown 
by  the  fact  that  in  "Colburn's  Locomotive  Engineermg" 
(an  English  publication  treating  of  English  engines  and 
cars),  is  found  the  following  formula  for  ascertaining 
the  resistance  per  ton,  where  ^  is  the  resistance  and  v  the 
velocity;  Ji  =  i2+(t'*  -,-  114).  This  gives  for  a  speed  of 
50  miles  per  hour,  a  resistance  of  34  pounds  per  ton.  Prof. 
Dudley  found  with  his  dynagraph-car  that  American 
trains  of  300  tons  and  upward  at  50  miles  per  hour  gave 
a  resistance  of  but  10  to  11  pounds  per  car.  Applying 
these  figures  to  an  English  train  of  400  tons  at  50  miles 
per  hour,  (4,400  feet  per  minute)  we  have  400x34  = 
i3,6oopoundsand  (13,600x4,400)  -5-33,000=  1,813;^  horse- 
power as  necessary  to  haul  the  English  train.  The  Ameri- 
can train  requiring  but  10  pounds  per  ton  would  require 
400  X  10  =  4,000,  and  (4,000  X  4,400)  -4-  33,000  =  533>^ 
horse-power,  to  which  may  be  added,  on  an  allowance  of 
20  pounds  per  ton  of  engine,  if  it  weigh  with  tender  70 
tons,  70X  20  =  1,400,  and  (1,400x4,400)  -r-  33,000  =  186% 
horse-power,  or  a  total  of  720  horse-power  as  compared 
with  i,8i3>^  horse-power  for  the  English  train.  In  view 
of  these  facts  it  would  appear  that  The  Engineer  would  do 
well  to  investigate  the  value  of  American  engines  and 
cars  on  their  merits,  and  give  its  readers  some  reliable  in- 
formation devoid  of  prejudice. 


RAILS  AND  TRACK  LABOR. 


There  is  a  feeling  among  not  a  few  American  track- 
men, which  for  the  time  being  has  almost  as  much  force 
as  if  it  were  an  undeniable  thing,  that  a  60-lb.  rail  is 
about  the  dividing  line  between  light  and  heavy  rails  for 
fairly  heavy  traffic,  that  a  65-lb.  is  something  good  enough 
for  any  one,  and  that  to  use  a  70  or  80-lb.  rail  is  some- 
thing like  wasteful  extravagance  on  any  but  roads  of  the 
very  heaviest  traffic.  In  fact,  it  has  recently  been  con- 
tended with  some  authority  that  there  is  no  economy  at 
all,  but  rather  a  disavantage,  in  using  heavier  rails  than 
60  or  65  lbs.;  that  only  a  certain  fixed  amount,  say  Y%  to 
y^  inch  can  be  worn  off  the  top  of  any  rail  without  so 
destroying  its  surface  as  to  make  it  worthless  for  good 
track,  and  that  for  this  and  other  reasons  buying  anything 
more  than  a  65-lb.  rail  is  a  waste  of  money  which  might 
better  be  devoted  to  track  labor  for  maintenance  of  sur- 
face. It  is  even  contended  that  heavier  rails  make  the 
track  too  rigid.        ;v-     ;    ^    -  %■  ;  \  ':'•■■  ^■- 

That  there  is  great  force  in  one  of  these  arguments  at 
least,  if  its  truth  be  admitted,  is  clear.  If  rails  tend  to 
wear  so  rough  that  they  will  only  stand  a  certain  fixed 
amount  of  wear  before  becoming  worthless  for  this  cause 
alone,  the  futility  of  increasing  the  section  to  obtain 
longer  wear  is  evident,  and  it  would  hardly  be  asserted 
that  the  greater  stiffness  and  strength  alone  of  the  heavier 
section  would  justify  its  greater  cost.  So,  too,  if  rails  are 
to  batter  down  at  the  joints  within  a  few  months  after 
laying,  as  some  poor  rails  do,  so  as  to  need  removal  for 
that  cause  alone  before  they  have  sustained  any  consider- 
able wear,  extra  money  for  extra  weight  of  section  is 
plainly  wasted.  But  neither  of  these  causes  of  failure 
will  be  generally  admitted  to  be  other  than  exceptional. 
Even  fairly  good  rails  do  not  batter  at  the  joints,  nor  do 
they  wear  rough,  to  such  an  extent  as  to  cut  short  their 
life  much  below  that  due  to  normal  wear,  under  ordinary 
circumstances.       ■"-'•>.'-'  ^1     '   •  : 

Barring  these  causes,  and  neglecting  as  trivial  the  objec- 
tion that  any  practicable  rail  can  make  track  "  too  rigid," 
there  remains  only  this  question  :  Where  is  money  for  im- 
proving track  best  expended,  in  increasing  the  rail-section 
or  in  more  track  labor  ? — and  there  are  certain  considera- 
tions which  seem  to  indicate  quite  strongly  that  this 
question  has  not  been  always  considered  with  sufficient 
independence  and  care,  and  that  the  worst  sins  against 
sound  economy  are  committed,  not  by  those  who  buy  30 
or  40  or  50-lb.  rails  for  poor  thin-traffic  roads,  but  by 
those  who  buy  60  or  even  65-lb.  rails  for  prosperous 
and  busy  roads,  with  the  idea  that  they  are  thereby 
taking  the  most  economical  course  to  obtain  a  first-class 
track.  First-class  track,  it  is  true,  can  be  and  is  ob- 
tained with  such  rails,  but  whether  saving  5  to  10  lbs. 
per  yard  on  such  heavy  rails  does  not  waste  more 
money  than  it  saves  and  more  than  proportionate  sav- 
ings op  lighter  rails  and  for  poorer  roads,  is  another 
question. 

That  there  is  an  immense  gain  in  strength,  stiffness 
and  durability  in  increasing  the  weight  of  even  the  heavier 
rails  we  have  already  seen  in  a  recent  issue,  but  as  the 
discussion  referred  to  seemed  to  be  directed,  even  more 
than  it  really  was,  to  distinctively  light  rails  of  less  than 
50  lbs.  per  yard  section,  we  may  repeat  the  conclusions 
there  reached  in  respect  to  the  sections  without  now  giv- 
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Adding  to  a  6o-lb.  rail        Weight. 

I  o  lbs.  per  yard 16.7  p.  c. 

it      •»      "  -ii  -1    " 


ing  the  grounds  for  them.  According  to  the  conclusions 
there  reached : 

Increases 

Stiffness.       Strength.    Durability. 
36  p.  c.  26  p.  c.  83  p.  c. 

79     "  54     "  16/    •' 

the  weight  varying  directly  with  the  section,  the  stiffness 
as  the  square  of  the  weight  per  yard,  the  strength  as  the 
3-2  power,  or  square-root  of  the  cube  of  the  weight,  and 
the  durability  being  determined  by  assuming  (i)  that 
about  half  the  weight  of  any  section  is  in  the  head,  (2) 
that  with  rails  very  light  for  their  duty  only  I  of  the  head 
can  be  worn  away  before  the  rail  becomes  unserviceable, 
and  (3)  that  a  heavier  rail  may  at  least  be  worn  down  un- 
til the  head  is  no  heavier  than  that  of  the  lighter  rail 
when  unserviceable.      ;      .  ■::">:    ---r  r--l<  Z  .  v; 

That  the  three  qualities  which  are  desirable  in  a  rail, 
strength,  stiffness  and  durability,  are  much  more  cheaply 
purchased  in  the  heavy  sections  than  in  the  lighter  sec- 
tions, is  clear  enough  from  this  statement.  It  will  be 
seen  that  the  additional  stiffness  gained  costs  less  than 
half  as  much,  the  additional  strength  but  little  more  than 
half  as  much,  and  the  additional  durability  only  one-fifth 
as  much,  and  we  need  hardly  repeat  that,  inasmuch  as  the 
function  of  the  rail  is  not  only  to  support  the  load  from 
tie  to  tie,  but  to  relieve  the  strain  at  joints  and  the  load 
on  low  or  imperfectly  bedded  ties,  there  is  always  use  for 
all  the  strength  and  stiffness  there  is  in  an  ordinary  rail- 
section.  The  stiffer  the  rail  the  less  perfect  need  be  the 
supports  of  the  road-bed  for  equal  excellence.  The  only 
question  is  whether  this  needed  support  cannot  be  more 
cheaply  obtained  by  putting  a  little  more  work  into  the 
surfacing. 

Strenuously  as  this  view  is  maintained  by  some  entitled 
to  a  hearing,  it  hardly  needs  more  than  to  present  a  few 
contrasting  figures  strongly  to  indicate,  at  least,  that  it  is 
more  an  impression  than  a  well-founded  belief. 

To  increase  the  weight  of  rail  10  lbs.  per  yard  requires,  in 
round  numbers,  16  tons  per  mile,  costing,  at  the  even  figure 
of  $30  per  ton,  $480  per  mile,  the  interest  on  which  is  : 


At  5  per  cent. 
$24.00. 


At  10  per  cent. 

$48.00. 


At  20  per  cent. 

$96.00. 


Equal  to  a  cost  /«  cen/s  per  train  mile,  assuming  various 
numbers  of  trains  per  day  each  way,  of — 

, Cents  per  tram  mile , 

At  5  p.  c.  10  p.  c.  20  p.  c. 

itrainperday 3.29  6.58  13.16 

vj6i#.^  .. .  9^  6.58 


2 
10 
30 


O.S3 

0.16 


0-33 


1.32 

0.66 


It  would  seem  as  if  no  demonstration  were  needed  be- 
yond this  table  to  show  that  on  a  road  of  any  considerable 
traffic,  the  stability  gained  by  adding  10  lbs.  per  yard 
to  the  weight  of  a  6o-lb.  rail  would  give  far  more  for  the 
money  invested,  at  any  probable  rate  of  interest,  than  the 
expenditure  of  an  equivalent  sum  annually  on  additional 
track  labor  for  lining  and  surfacmg.  On  a  road  running 
20  trains  per  day,  even  if  it  cannot  get  money  at  less  than 
10  per  cent.,  the  interest  charge  of  $48  per  year  per  mile 
amounts  to  but  0.33  cent  per  train-mile,  whereas  the 
common  expenditure  on  raising  and  surfacing,  ballast, 
etc.,  is  about  lo  cents  per  train-mile.  Therefore  the  extra 
5  lbs.  per  yard  has  only  to  save  less  than  y/^  per  cent,  of 
track  labor  to  be  a  paying  investment.  It  seems  probable 
at  once  that  more  than  that  might  be  sav^e^,  and  yet 
maintain  equal  condition  even  when  the  rail  was  a  toler- 
ably heavy  one.        '••  •"  ••;  >      .:;: —i;  V   ;>::.   .; 

It  will  make  the  justice  of  this  conclusion  clearer  to 


consider  for  a  moment  the  opposite  extreme  of  light- 
traffic  roads.  As  respects  such  roads,  especially  those 
built  at  great  cost  for  capital,  the  case  is  not  so  clear.  In 
fact,  for  the  extremes  of  their  traffic  and  scant  capital, 
say  one  train  per  day  and  20  per  cent,  cost  of  capital,  it 
seems  almost  clear  that  it  will  not  pay  to  increase  the  rail 
beyond  what  safety  requires,  as  the  cost  of  interest  on 
even  5  lbs.  per  yard  extra  weight  of  rail  will  in  that  case 
be  6.58  cents  per  train-mile. 

But,  premising  that  this  extreme  case  can  but  rarely  be 
approached  in  practice,  because  (i)  there  are  few  even  of 
the  lighest  traffic  roads  which  do  not  run  more  than  one 
train  each  way  per  day,  and  (2)  few  roads  are  so  poor 
that,  if  the  case  is  properly  presented,  they  cannot  raise  a 
moderate  additional  capital  for  betterments  which,  what- 
ever the  profit  on  the  enterprise  as  a  whole,  will  return  20 
per  cent,  profit  on  their  own  individual  cost ;  it  may  be 
questioned,  from  the  results  of  experience,  whether  even 
in  this  extreme  case  the  extra  weight  of  rail  is  not  the 
best  use  which  can  be  made  of  the  money.  The  very 
least  which  can  possibly  be  spent  on  mere  track-surfacing 
and  maintenance,  and  keep  it  in  fairly  safe  condition  for 
the  passage  of  one  train  per  day,  is  from  $100  to  $125  per 
mile,  with  $80  to  $100  additional  for  ties,  or  say  $200  in 
all,  excluding  perhaps  $100  more  for  yards  and  miscel- 
laneous. The  cost  of  the  5  lbs.  per  yard  extra  weight, 
even  at  20  per  cent,  interest  on  capital,  is  only  $48  per 
year,  for  which  slight  increase  of  one-fifth  or  one-sixth  in 
the  interest  charge  on  rails  we  obtain  an  average  increase, 
in  a  very  light  rail,  of  fully  50  per  cent,  in  the  three  ele- 
ments of  strength,  stiffness  and  durability.  Granting  a 
road  to  be  so  poor  that  no  increase  whatever  in  total 
charges  can  be  borne  for  any  betterment  beyond  absolute 
necessities,  however  great,  is  it  certain  that  so  great  a 
difference  in  the  stability  of  the  rail  will  not  enable  one- 
fourth  of  the  otherwise  minimum  track  expenditure  to  be 
saved,  while  yet  leaving  the  track  as  safe  and  good  as 
before.^  It  is  a  fairly  even  balance,  indeed,  under  this 
extreme  supposition  ;  unless  the  rails  were  very  light 
indeed  it  probably  would  not  pay  to  increase  it ;  but  it  is 
difficult  to  escape  from  the  conclusion  that  under  any  or- 
dinary conditions  of  traffic  it  plainly  will  pay  to  use  a 
tolerably  heavy  rail  before  relying  on  track  labor  to  make 
up  by  better  surfacing  for  its  deficiency  of  strength, 
simply  to  save  a  slight  additional  investment  of  capital ; 
and  if  so,  as  the  traffic  increases  up  to  a  comfortable 
average,  as  to  6  or  8  or  10  trains  each  way  per  day,  there 
becomes  an  immense  economy  in  using  heavy  rails  to 
save  track  labor,  so  much  so  as  to  indicate  strongly  that 
the  very  curious  similarity  in  weight  of  rails  used  on  all 
roads  in  this  country  above  the  poorest  class,  despite  the 
great  differences  in  volume  of  traffic,  is  due,  not  so  much 
to  the  use  of  too  heavy  rails  on  our  light-traffic  roads  as 
to  the  use  of  far  too  light  rails  for  true  economy  on  our 
more  important  lines,  as  for  instance  60  or  65  lb.  rails  on 
trunk  lines  which  would  be  acting  more  wisely  to  use  70 
or  80  lb.  rails.  The  difference  is,  however,  that  such  lines 
are  rich  enough  to  stand  the  resulting  loss,  whereas  a 
poor  road  which  permits  its  poverty  to  destroy  it  by  buy- 
ing an  over-light  rail,  cannot.  Some  of  our  more  pros- 
perous lines  have  recently  begun  to  break  through  this 
rule  by  using  what  are  now  called  very  heavy  rails,  but 
the  exceptions  are  not  yet  so  numerous  as  to  do  more 
than  prove  the  rule.  ; ' 
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There  is  an  apparent  objection  to  this  line  of  argument ; 
that  it  assumes  the  cost  of  track  labor  to  be  very  nearly  so 
much  per  train-mile  instead  of  per  mile  of  road  whereas 
in  fact,  it  is  often  stated,  it  does  or  ought  to  vary  more 
nearly  with  the  distance  than  with  the  traffic,  so  that 
whether  there  are  twenty  or  thirty  or  forty  trains  per  day 
passing  over  track,  it  must  be  in  about  the  same  condi- 
tion, and  hence  must  cost  about  the  same  sum  per  mile 
to  maintain.  From  this  it  must  follow  that  it  is  not  fair 
to  divide  up  the  interest  charge  on  extra  weight  of  rail 
among  a  large  number  of  trains,  and  thus  reduce  it  to 
trifling  proportions,  while  assuming  a  nearly  fixed  cost 
per  train  for  lining  and  surfacing. 

The  answer  to  this  objection  is  that  we  can  only  base 
action  on  the  facts  which  appear.  Perhaps  the  mainte- 
nance charges  ought  to  vary  more  nearly  with  distance 
than  with  traffic,  but  as  a  matter  of  fact  they  do  not. 
This  interesting  and  important  fact  we  cannot  now  at- 
tempt to  establish,  but  as  it  is  both  interesting  and  im- 
portant we  shall  do  so  in  a  following  number. — Railroad 

Gazette, 

« 

GENESIS  OF  A  CAR-WHEEL. 


It  is  estimated  that  there  are  ten  million  car-wheels 
whirling  over  this  country  at  the  present  moment,  con- 
veying millions  of  passengers  and  more  millions  of  tons 
of  freight  to  and  fro  across  the  continent  at  an  average 
speed  of  25  miles  an  hour  for  passengers,  and  often  40 
miles.  How  many  of  the  hurrying  multitude  who  trust 
their  lives  on  the  rail,  pause  to  consider  the  admirable 
mechanism  by  which  these  great  results  are  accomplished  ? 
How  many  complex  problems  have  been  solved  in  the 
gradual  evolution  of  the  old-time  stage-coach  into  the 
modern  iron  horse  and  his  train  } 

Take,  for  example,  a  car-wheel,  one  of  the  simplest  parts 
of  a  railway-train ;  it  is  merely  a  round  piece  of  iron,  and, 
as  we  generally  see  it,  covered  with  dirt  and  grease,  having 
nothing  attractive  or  ornamental  in  its  appearance,  and 
seemingly  gross  in  its  construction  ;  yet  that  smaller  and 
more  valuable  disk,  known  as  "Uncle  Sam's"  double- 
eagle,  which  issues  from  the  mint,  glittering  like  a  mirror, 
does  not  involve  in  its  manufacture  more  intricate  and, 
in  some  respects,  more  delicate  manipulation  than  this 
same  gross  car-wheel. 

The  most  important  difference  between  a  car-wheel  and 
any  ordinary  machine  or  apparatus  made  of  cast-iron,  is 
the  fact  that  the  "  tread  "  of  the  wheel,  viz.,  that  part 
which  runs  on  the  rail,  is  quite  different  in  character  from 
the  "  plate  "  or  main  body,  though  cast  from  the  same 
metal  in  one  pouring.  The  tread  or  rim  is  actually 
harder  than  the  finest  steel,  thus  enabling  it  to  resist  not 
only  the  wear  upon  the  steel  rail,  but  the  still  more  de- 
structive grip  of  the  brakes ;  and  its  average  "life"  is  not 
far  from  100,000  miles  of  service.  The  process  by  which 
the  hardening  of  the  tread  is  produced  is  called  "  chill- 
ing," and  is  somewhat  analagous  to  the  "  tempering  "  of 
steel.  A  mould  is  made  in  sand  from  a  wooden  pattern, 
the  moist  sand  is  pressed  by  the  moulder  against  both 
sides  of  the  pattern  with  a  hand  rammer,  and  it  is  then 
sufficiently  tenacious  to  enable  the  pattern  to  be  carefully 
removed  without  destroying  the  mould.  This  "  sand 
mould  "  is  enclosed  in  a  ring  made  of  iron  called  the 
"  chill  mould,"  whose  internal  face  has  been  previously 


turned  upon  a  lathe  to  form  the  tread  and  flange  of  the 
wheel,  and  numerous  air-passages,  or  vents,  are  made 
through  the  sand  with  a  long  needle  to  permit  the  gentle 
escape  of  highly  explosive  gases  which  are  formed  when 
the  molten  iron  is  running  into  the  mould.  The  stream  of 
glowing  fluid-iron  quickly  fills  the  hollow  space  between 
the  upper  and  lower  sides  of  the  sand  mould,  and  running 
to  the  edge  comes  in  contact  with  the  iron  ring,  or  chill 
mould,  and  this  being  a  much  better  conductor  of  heat  than 
the  sand  mould,  chills  the  rim  of  the  casting,  not  only 
congealing  the  iron  instantly,  but  causing  it  to  crystallize 
to  a  depth  of  about  half  an  inch  in  beautiful  parallel 
filaments,  as  white  as  silver  and  nearly  as  hard  as  dia- 
mond. The  portion  of  the  wheel  forming  the  plate  or 
sides  cools  more  slowly,  is  not  "  chilled,"  and  its  texture 
is  the  same  as  that  of  ordinary  cast  iron.  If  the  wheel  is 
made  of  a  mixture  of  iron  which  is  too  highly  sentitive  to 
the  chilling  influence,  it  will  be  too  brittle  for  safety  and 
too  hard  to  permit  of  boring  the  hole  in  the  hub  into 
which  the  axle  is  to  be  fitted.  If,  on  the  other  hand,  the 
metal  does  not  possess  sufficient  chilling  property,  the 
tread  of  the  wheel  is  too  soft  and  soon  becomes  flattened, 
and  then  the  wheel  is  useless.  The  margin  between  these 
extremes  is  very  small,  and  it  is  the  daily  aim  of  the 
wheel-maker  to  steer  between  this  Scylla  and  Charybdis. 

It  must  not  be  supposed  that  all  irons  posses  this  chill- 
ing property,  for  it  is  a  comparatively  rare  one,  and  little 
is  known,  even  among  the  most  expert  iron  masters,  of 
the  causes  which  produce  it.  Very  recently  some  light 
has  been  thrown  upon  the  subject  by  the  aid  of  chemical 
anaylsis,  and  scientific  investigation  will  doubtless  reveal 
still  more  clearly  what  is  as  yet  but  dimly  seen.  Pig-iron 
is  not  a  simple  substance,  but  is  in  reality  an  alloy  com- 
posed of  at  least  half-a-dozen  different  elements,  each  one 
of  which  helps  to  stamp  its  character  upon  the  metal.  It 
has  been  found,  for  example,  that  the  substance  silicon, 
which  is  always  present  in  pig-iron,  exerts  an  extraordi- 
nary influence  upon  its  chilling  power,  and  a  variation  of 
less  than  i  per  cent,  of  silicon  is  sufficient  to  make  or 
mar  a  car-wheel ;  indeed,  it  has  happened  that  an  entire 
day's  work  of  several  hundred  men  has  been  spoiled  by 
an  excess  of  one-half  of  i  per  cent,  of  this  substance 
creeping  undetected  into  the  mixture.  The  method  of 
analyzing  the  iron  to  ascertain  the  proportion  of  carbon, 
phosphorus,  manganese,  sulphur  and  silicon  which  it  con- 
tains is  too  complicated  to  admit  of  a  general  description  ; 
suffice  it  to  say,  that  a  few  grains  of  a  sample  are  reduced 
to  fine  powder,  weighed  upon  an  extremely  sensitive 
balance,  treated  with  acids  and  other  "  re-agents,"  or  tests, 
by  which  means  each  element  is  separated  from  its  part- 
ners, and  its  weight  ascertained.  In  a  wheel-foundry  the 
iron  is  commonly  melted  in  a  large  furnace  called  a  cupo- 
la, capable  of  melting  fifty  or  more  tons  a  day.  Anthra- 
cite coal  is  used,  and  a  strong  blast  of  air  from  a  pumping- 
engine  creates  an  intense  heat.  As  the  iron  melts,  it 
collects  in  a  pool  at  the  bottom  of  the  furnace,  from  which 
it  is  drawn  into  an  immense  ladle  or  cauldron,  sometimes 
holding  fifteen  or  twenty  tons ;  from  this  it  flows  into 
smaller  ladles,  holding  just  sufficient  molten  iron  to  make 
one  large  wheel.  ■ -V^  v"-  i    ..r '-;  "r--\-y''.  ;•     .  <  .  :  i;i^    ^  r:   .  . 

Great  skill  is  required  in  pouring  the  iron  into  the 
mould.  It  must  be  just  the  right  temperature  and  it  must 
be  allowed  to  run  into  the  mould  with  just  the  right 
force ;   otherwise  a  bad  casting  is  the  inevitable  result. 
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After  the  wheels  are  taken  out  from  the  moulds,  they 
require  to  be  thoroughly  annealed  as  they  are  subjected 
to  an  immense  strain  due  to  the  more  rapid  cooling  of  the 
chilled  tread.  For  this  purpose  they  are  either  put  into 
pits  previously  heated,  or  buried  in  hot  sand,  where  they 
are  allowed  to  remain  for  several  days.  In  this  way  the 
molecules  of  the  metal  gradually  arrange  themselves  in 
new  positions  and  the  strain  is  entirely  removed.  The 
sand  which  adheres  to  the  wheel  is  then  brushed  off,  and 
the  wheel  tested  for  strength  by  heavy  blows  with  a  sledge- 
hammer, and  for  hardness  on  the  tread  by  chipping  with 
a  highly-tempered  cold-chisel;  in  this  way  any  "soft 
spots  "  may  be  readily  detected  and  the  wheel  accordingly 
condemned.  There  are,  in  fact,  no  less  than  27  distinct 
"  diseases  "  so  to  speak,  which  a  car-wheel  is  liable  to 
contract  in  the  course  of  its  manufacture,  and  it  must 
pass  a  rigid  inspection  in  the  quarantine  or  "  cleaning 
shop  "  before  it  receives  the  required  guarantee  of  its 
maker  that  it  is  "  free  from  all  defects." 

Finally,  having  obtained  a  clean  bill  of  health  from  the 
inspector,  the  wheel  passes  to  the  machine-shop  where 
the  hub  is  bored  out,  the  axle  fitted  in  by  hydraulic  pres- 
sure (of  15  or  20  tons)  and  the  wheel  and  its  mate  are 
ready  to  start  out  on  their  long  journey.  If  they  are  well 
matched  they  should  roll  along  through  their  whole  life 
without  jarring,  and,  barring  "accidents,"  will  often  travel 
150,000  miles  before  becoming  completely  tired  out. 

The  chilled  cast-iron  car-wheel  is  a  purely  American 
invention,  and  the  method  of  annealing,  which  alone 
made  this  process  practicable,  was  devised  by  a  manufac- 
turer in  this  city  as  long  ago  as  1847,  since  which  time 
between  one  and  two  million  wheels  have  been  made  in 
the  works  established  by  him,  and  have  been  shipped  to 
all  parts  of  the  world  where  the  shriek  of  the  locomotive 
whistle  has  penetrated. — Philadelphia  Public  Ledger.  . 


Durability  of  Cross-Tie  Timber. 

In  an  investigation  of  this  subject  made  by  Mr.  F.  B. 
Hough  for  the  Department  of  Agriculture,  some  interest- 
ing facts  are  brought  out.  The  relative  importance  of  the 
various  kinds  of  timber  for  railway  purposes  are  reported 
in  the  following  order :  Oaks,  pines,  chestnut,  hemlock, 
cedars,  tamarack,  cypress,  elms,  ash,  cherry,  black  walnut, 
firs,  spruce,  beech,  locust,  redwood,  maple,  butternut,  coflfe- 
nut,  mulberry  and  mosquit. 

The  average  durability  of  oak,  as  reported  in  32  cases,  is 
7.4  years,  while  the  average  price  of  each  cross-tie  is  41.2 
cents.  The  kind  of  oak  is  not  specified.  For  white  oak 
the  average  durability  in  152  reported  cases  is  7.3  years, 
and  the  average  price  in  173  cases  is  40.6  cents.  The  aver- 
age duration  of  a  post  oak  tie  is  7  years,  and  average  price 
33  cents.  For  burr  oak,  durability,  7.4  years ;  price,  37.3 
cents.  Rock  oak  showed  an  average  durability  in  18  cases 
of  7  years ;  price,  42  cents.  In  the  case  of  red  oak  5  years 
is  the  average  durability,  with  an  average  cost  of  27  cents. 
Chestnut  oak  is  more  durable,  showing  an  average  lifetime 
as  a  tie  of  7.1  years;  cost  28  cents  per  tie.  Black  oak 
shows  an  average  durability  of  4>^  years ;  average  price, 
43  cents. 

Long  leaf  or  southern  pine  will  last  on  an  average  6^ 
years;  average  cost  per  tie,  37  cents.  White  pine  has 
about  the  same  durability  with  less  cost,  the  latter  show- 
ing an  average  of  ■^xyi  cents  per  tie,    1.     ~n  vAi/: 


Cedar  shows  the  greatest  average  durability,  being  1 1.8 
years,  with  average  cost  of  34  cents,  but  it  is  too  soft  to 
bear  heavy  freightage  and  for  that  reason  is  not  much 
employed  in  railway  construction.  Red  cedar  is  more '. 
durable  than  white  cedar,  being  in  the  proportion  of  1 1 
to  7.  Cypress  shows  greater  durability  than  white  oak, 
the  former  showing  an  average  of  8.7  years.  White  ash 
and  black  ash  rot  very  quickly,  the  former  in  4.3  years 
and  the  latter  in  3.8  years.  Cherry  is  a  durable  timber 
when  used  as  cross-ties,  running  from  six  to  ten  years, 
All  woods  are  much  more  lasting  when  hewn  than  when 
sawn. 

The  redwood  of  California  makes  very  durable  ties, 
lasting  over  eleven  years,  but  allowance  must  be  made  for 
the  fact  that  they  are  used  on  the  Pacific  roads,  in  a  dry 
climate,  where  the  causes  inducing  decay  are  not  so  great 
as  in  the  States  east  of  the  Rocky  mountains.  The  growth 
of  the  redwood  is  very  slow.  Trees  fifteen  years  old  have 
a  diameter  of  only  ten  or  twelve  inches  and  will  make 
about  three  ties.  When  younger  than  this  the  wood  is 
not  durable.  The  redwood  of  the  Santa  Cruz  mountains 
furnishes  the  best  ties,  it  being  much  heavier  and  denser 
than  when  grown  further  north.  The  average  cost  of  red- 
wood ties  is  40  cents.  The  total  length  of  railway  track  in 
the  United  States  is  approximated  at  150,000  miles.  As- 
suming that  the  average  durability  of  ties  is  seven  years 
and  the  distance  apart  is  three  feet,  there  will  be  2,640  to 
the  mile,  which  is  rather  under  than  over  the  actual  num- 
ber employed,  making  the  total  number  in  use  396,000,000. 
Estimating  one-seventh  to  be  replaced  every  year  the 
annual  demand  to  keep  up  the  present  railways  will  reach 
56,571,428.  Supposing  that  an  acre  will  supply  100  ties, 
which  is  a  liberal  estimate,  it  will  require  565,714  acres 
annually  to  furnish  the  ties  required  by  the  existing  lines 
of  railways.  For  each  mile  of  railway  there  will  be  an 
annual  demand  for  377  ties,  requiring  the  cutting  off  of 
3.77  miles.  It  will  require  thirty  years  on  an  average  for 
trees  to  grow  large  enough  for  making  cross-ties.  The 
acres  that  must  be  kept  in  timber  and  growing  will  be 
16,971,420  for  supplying  ties  to  the  railway  lines  now  in 
existence.     '■>■  ^  :.;■  :-v<r':  =^- ■..•>'",;'■;■■•■•"■,? -■<■'.   :   •^ 

The  increase  in  railway  mileage,  estimated  by  two  de- 
cades, is  about  4,150  miles  annually.  To  construct  the 
railways  that  will  probably  be  built  in  the  next  ten  years 
109,560,000  ties  will  be  demanded,  the  product  of  1,095,600 
acres  of  woodland.  Allowing  thirty  years  as  the  period 
of  growth  for  ties,  this  would  add  3,286,801  acres  to  the 
timber  reserve  for  railways  alone,  making  a  total  of  18,- 
996,570  acres  as  the  needful  reserve.  Evidently  this  ques- 
tion is  one  demanding  reach  of  statesmanship  and  a  care- 
ful preservation  of  our  present  timber  supply.  The  time 
is  not  far  distant  when  one  of  the  largest  items  in  the 
construction  expenses  of  our  railways  will  be  the  one  for 
cross-ties.  '  "--'^   -   ,    •■:^-''-  ''  ^■'^■■■'-  - ''  y::"'.^':  -    ;■/. 


Painting  Ironwork. 


The  point  of  prime  importance,  says  the  Painters' 
Magazine,  is  the  actual  condition  of  the  surface  when 
ready  to  receive  the  first  coat.  Upon  this  point  rests  the 
success  or  non-success  of  subsequent  applications,  for  if 
not  in  proper  condition  no  paint  will  prove  permanently 
preservative.  Now  the  best  state  is  that  where  there  has 
been  formed  upon  the  surface  of  the  iron  a  film  of  black 
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oxide  which  has  been,  while  hot,  thoroughly  permeated 
by  and  incorporated  with  a  resinous  or  tarry  covering. 
This  covering  insures  perfect  success,  and  its  thickness 
may  be  increased  from  time  to  time  by  additional  coats 
of  paint.  If,  however,  a  layer  of  hydrated  oxide  (ordinary 
rust)  be  once  allowed  to  form,  the  successive  coats  of 
paint  will  fall  ofi,  their  separatioH  from  the  iron  being 
merely  a  question  of  time.  During  this  time,  also,  the 
rust  has  been  spreading  under  the  paint.  An  instance  of 
this  may  be  seen  after  out-door  riveted  work  has  been  in 
place  for  some  time.  Usually  all  the  riveting  is  done  be- 
fore the  final  painting  is  begun,  each  rivet-head  in  the 
meantime  being  exposed  to  a  damp  atmosphere  ;  the 
paint  begins  to  peel  off  the  rivet-heads  long  before  it 
leaves  the  adjacent  plates,  and  when  this  occurs  nothing 
but  thorough  scraping  will  give  the  paint  a  chance  to 
adhere  again.  So  slight  are  the  differences  of  manipula- 
tion which  determine  whether  a  given  piece  of  work  shall 
or  shall  not  rust  away,  that  they  may  all  be  found  in  the 
different  methods  of  manufacture  pursued  now  and  form- 
erly. Taking  the  case  of  a  piece  of  ornamental  ironwork, 
which  in  so  many  instances  has  come  down  to  us  in  un- 
impaired beauty  and  condition,  it  would  be  now  probably 
forged  in  detail  in  one  part  of  a  factory,  drilled,  filed  and 
fitted  in  another,  and  when  completely  finished,  be  painted 
in  three  coats  of  best  oil  paint.  Formerly  the  smith  who 
forged  the  work  punched  the  necessary  holes  at  the  same 
time,  fitted  his  various  pieces  together  as  he  went  on, 
completing  each  piece  as  he  proceeded,  doing  all  the 
work  with  his  hammer,  and,  to  quote  an  old  book  of 
directions  to  good  smiths,  brushing  his  work  over  with 
linseed  oil  and  suspending  it  for  some  time  over  a  strong- 
ly-smoking wood  fire.  This  will  give  at  once  a  sort  of 
elastic  enamel  coat,  perfectly  adherent  and  calculated  to 
preserve  the  iron  to  the  utmost.  Of  course,  ironwork  to- 
day is  not  made  to  undergo  any  such  preparatory  process, 
and  the  consequence  is  that  we  find  it  very  difficult  to 
produce  good  results  in  painting  on  iron  surfaces.  But 
it  is  pretty  well  established  that  the  very  best  finish  coat 
for  iron  is  found  in  red  lead,  upon  which  any  desired 
shade  of  lead  paint  may  be  placed  with  the  best  possible 

results. 

•    "♦ ~~~' 

Car-Coupling   Tests   by   the    Master   Car-Builders' 

Association. 


The  Master  Car-Builders'  Association,  through  its  sec- 
retary, has  issued  the  following  notice  : 

The  executive  committee  of  the  Master  Car-Builders'  Association,  actinjj 
in  accordance  with  the  jjent-ral  instruction  piven  by  the  Association  at  the 
last  convention,  will  make  a  public  trial  of  automatic  freight-car  couplers, 
at  Buffalo,  N.  V.,  on  Tuesday,  September  15,  1885. 

The  executive  committee  will  be  guided  by  the  results  of  their  trial  in  re- 
commending several  forms  of  couplers  to  the  railroad  companies  for  further 
test  in  actual  service.  They  will  watch  the  behavior  of  those  selected 
couplers  until  one  month  prior  to  the  next  convention  of  the  association, 
when  they  will  prepare  a  report,  and  may  recommend  f(jr  universal  adop- 
tion one  or  more  different  forms  of  automatic  freight-car  couplers. 

.\11  parties  desirous  of  presenting  freight  car-couplers  to  the  considera- 
tion of  the  Master  Car-Builders'  Association  are  invited  to  participate  in 
this  trial. 

The  following  requirements  must  be  complied  with : 

The  couplers  must  be  attached  to  each  end  of  two  freight-cars — prefer- 
ably box-cars— both  cars  must  be  forwarded,  freight  prepaid,  to  J.  S.  Ham- 
mond, Agent,  New  York,  Lake  Erie  and  Western  Railroad,  Buffalo,  N.  V. 
Any  additional  charges  for  switching,  etc..  will  be  charged  against  the  cars 
before  they  are  billed  home,  ar.d  should  be  paid  by  the  consignee  or  party 
interested  in  the  device.  Full  drawinj^s  and  specifications,  together  with 
letters-patent,  and  any  opinions  on  the  device  that  may  have  been  given  by 


the  Eastern  or  Western  Railroad  Association,  or  by  the  courts,  and  also  a 
statement  of  the  numbers  and  initials  of  cars  equipped  with  the  coupler 
and  already  in  service,  must  be  forwarded  to  the  executive  committee  of 
the  Master  Car-Builders'  Association,  care  of.M.  N.  Forney,  secretary,  71 
Broadway,  New  York,  prior  to  September  15.  All  cars  intended  for  this 
trial  should  be  on  hand  in  Buffalo,  by  Saturday,  September  12,  so  that  the 
committee  can  have  a  full  list  of  them. 

The  committee  will  not  consider  or  investigate  the  merits  of  couplers 
represented  only  by  models,  drawings  or  other  descriptions.  An  impera- 
tive condition  of  the  trial  will  be  that  couplers  submitted  to  the  committee 
musi  be  applied  to  two  cars  so  that  they  can  be  tested  at  the  time  and  place 
named. 

The  executive  committee  is  not  prepared  to  assist  inventors  or  owners  of 
patents  on  car-couplers  in  procuring  cars  to  be  equipped  and  delivered  at 
Buffalo  ready  for  trial.  Negotiations  of  this  character  must  be  conducted 
directly  between  the  owners  of  the  couplers  and  the  railroad  companies. 
It  will  also  be  necessary  for  parties  furnishing  cars  for  this  trial  to  arrange 
direct  with  the  railroad  companies  for  their  return. 

Notice  of  intention  to  take  part  in  the  trial  giving  the  numbers  and  ini- 
tials of  the  two  cars  that  will  be  forwarded,  should  be  addressed  to  Edwd. 
B.  Wall,  Columbus,  Ohio,  or  to  M.  N.  Forney,  71  Broadway,  New  York, 
who  will  also  answer  inquiries  with  reference  to  the  proposed  trials. 

Railroad  commissioners  of  the  various  States  will  be  invited  to  be  pres- 
ent at  this  trial. 

By  order  of  the  Executive  Committee. 

.    ...  .  M.  N.  FORNEY,  Secretary. 


A  Ship-Railway  in  Nova  Scotia. 


A  Bangor  dispatch  says  that  prominent  railway  and 
shipping  men  in  New  Brunswick  and  Nova  Scotia  are  just 
now  interested  in  a  project  which  is  intended  to  revolu- 
tionize the  coasting  traffic  and  to  develop  the  resources 
of  the  north  shore  of  New  Brunswick  and  Prince  Edward 
Island.  It  is  the  construction  of  a  ship-railway  across  the 
isthmus  between  Northumberland  Straits  and  Chignecto 
Bay,  the  northern  arm  of  the  Bay  of  Fundy,  by  which  a 
saving  of  over  300  miles  can  be  made  in  a  voyage  from 
the  north  shore  of  Prince  Edward  Island  to  Boston  or 
other  ports  in  the  United  States.  By  the  natural  route 
vessels  from  the  Gulf  of  St.  Lawrence  are  obliged  to  make 
a  circuit  of  Nova  Scotia,  which  is  a  great  obstacle,  not 
only  by  reason  of  the  distance,  but  also  on  account  of  the 
dangers  of  navigation  along  its  rocky  coast.  Work  has 
already  been  commenced  on  the  road,  and  good  progress 
is  being  made,  the  chief  engineer  being  John  Fowler,  who 
constructed  the  underground  railway  in  London,  and  who 
is  now  engaged  on  the  bridge  over  the  Firth  of  Forth.  A 
London  syndicate  has  signed  a  contract  to  furnish  the 
money  required  for  carrying  out  the  project. 


Railway  Building  in  the  West. 


In  answer  to  the  plenteous  talk  of  overbuilding  of  rail- 
way industries,  says  the  Railway  Reporter,  it  has  been 
pointed  out  that  the  northwest  beyond  the  Mississippi 
has  just  begun  to  develop  its  use  of  railway  facilities. 
What  has  been  done  in  the  east,  and  especially  in  the 
cluster  of  western  States  lying  north  of  the  Ohio  and  east 
of  the  Mississippi  is  to  be  repeated  in  the  territory  west 
of  the  last  named  river.  The  five  States — viz.,  Ohio, 
Michigan,  Indiana,  Illinois  and  Wisconsin — include  a  ter- 
ritory of  about  200,000  square  miles,  with  about  30,000 
miles  of  railway,  or  about  one  mile  of  line  to  each  8.3 
square  miles  of  territory.  In  the  section  including  Min- 
nesota, Dakota,  Iowa,  Nebraska,  Wyoming  and  Montana, 
in  which  the  large  portion  of  the  area  in  soil  is  similar  to 
and  quite  as  productive  as  the  division  named  east  of  the 
Mississippi,  are  over  600,000  square   miles,  with  about 
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18,500  miles  of  railway,  or  one  mile  of  line  to  each  32.8 
square  miles.  This  country,  especially  Dakota  and  West- 
ern Nebraska  and  Wyoming,  is  now  undergoing  the  same 
process  of  development  witnessed  in  the  States  east  of  the 
Mississippi  twenty-five  years  ago.  The  needs  of  the 
newer  section  for  rail  facilities  are  now  no  less  pressing 
than  those  of  the  older  section  when  first  brought  into 
cultivation.  To  aflford  the  same  facilities  for  transporta- 
tion to  the  trans-Mississippi  section  as  are  enjoyed  in  the 
Ohio  group  of  States  will  require  about  70,000  miles  of 
railway,  or  about  50,000  miles  in  addition  to  what  has 
already  been  laid. 


Railways  in  India. 


At  present  the  total  mileage  of  railways  open  for  traffic 
in  India  is,  according  to  the  Railway  World,  only  12,014, 
which  is  insignificant  and  insufficient  when  compared  with 
the  enormous  area,  population,  wealth,  and  possibilities 
of  the  empire.  There  are  15,560  miles  open,  under  con- 
struction, or  sanctioned,  it  is  true,  but  the  slightly  larger 
total  does  not  materially  affect  the  comparison.  Up  to 
December  31st,  1884,  the  total  capital  outlay  on  the 
Indian  railways  and  connected  steamer  services  amounted 
to  ;^i  55,450,366  (at  the  conventional  2s.  the  rupee),  of 
which  ^^105, 319,144  had  been  expended  by  guaranteed 
companies,  ;^42,924,893  on  State  railways,  ;^3,783,o65  on 
native  States'  lines,  and  ^3,433,259  on  assisted  companies' 
lines.  The  gross  receipts  during  1884  amounted  to  ;^  16,- 
066.225,  and  the  working  expenses  to  ;£8,i56,i57,  the  total 
net  earnings  yielding  a  return  of  £%  is.  9d.  per  cent.,  as 
against  £6  13s.  6d.  in  1883.  The  total  number  of  passen- 
gers carried  was  83,815,1 19,  against  65,098,953  in  1883,  and 
the  aggregate  tonnage  moved  was  16,663,007,  against  16,- 
999,264  tons  in  1883.  Dullness  in  the  grain  traffic  dimin- 
ished the  receipts  from  goods,  but  of  the  45  items  of 
traffic,  27  show  increases,  so  that  the  outlook  may  be 
deemed  very  hopeful.    ,  "  •.     =:,;■?.-:;; 


The  Convention  of  the  Master  Car-Painters'  Association. 


The  sixteenth  annual  convention  of  the  Master  Car- 
Painters'  Association  will  be  held  at  Toronto,  Canada, 
opening  on  Wednesday,  the  second  day  of  September, 
1885,  at  10  o'clock  A.  M..  and  continuing  in  session  until 
Friday  evening,  September  4th,  or  until  the  business  of  the 
convention  is  complete.  The  committee  of  arrangements 
have  visited  Toronto,  and  selected  the  Rossin  House  as 
the  headquarters  of  the  association.  Parlors  have  been 
secured  at  this  hotel  in  which  to  hold  the  convention. 

A  general  invitation  is  cordially  extended  to  master  car 
and  locomotive  painters  throughout  the  United  States 
and  Canada  to  attend  the  convention,  and  also  to  become 
members  of  the  organization.       ':/■■■."  r'\:^'-''-.-'  y--'^'-  r'S-  v ." 

The  following  list  of  subjects  will  be  brought  before  the 
convention  : 

1.  Why  do  Paints  and  Varnishes  Crack,  and  What  is  the 
Reason  that  Cracks  in  the  Latter  are  Usually  at  Right 
Angles  to  the  Grain  of  the  Wood  1  A.  P.  Sweet,  Detroit, 
Lansing  and  Northern  Railroad,  Ionia,  Mich.        ;;:.■-:' 

2.  The  Inside  Finish  of  a  Passenger-Car,  from  the 
Foundation  to  the  Finish,  including  Wood  Head  Linings. 
T.  F.  Page,  Laconia  Car  Works,  Laconia,  N.  H. 


3.  The  Paint-Shop  of  Fifty  Years  Ago,  and  the  Paint- 
Shop of  to-day.  D.  D.  Robertson,  Michigan  Central  Rail- 
road, Detroit,  Mich. 

4.  Is  a  Car-Body  Color  Composed  of  One  Durable  Pig- 
ment more  Durable  than  a  Color  Composed  of  Two  or 
more  Pigments  ?  C.  E.  Copp,  Boston  and  Maine  Rail- 
road, Lawrence,  Mass.     • ,    '\-.t''-''-:^'\'>''  '^  :-'--\^--"'-''':.  >■  .-  " 

5.  A  Few  Thoughts  on  the  Outside  Painting  and  Var- 
nishing of  Railway-Cars.  Wm.  Davis,  Canada  Southern 
Railway,  St.  Thomas,  Ont. 

6.  Is  it  Practicable  to  Prepare  the  Paintmg  of  a  Passen- 
ger-Car, up  to  the  First  Coat  of  Body  Color,  before 
Placing  on  the  Car ;  also  on  Freight-Cars  up  to  the  Last 
Coat  of  Color  ?  Jos.  Murphy,  Louisville  and  Nashville 
Railroad,  Louisville,  Ky.        ;  >"      ^  :^    ..      -.  : 

7.  Piece  Work  in  the  Railway  ^alnt-Shop.  F.  S.  Ball, 
Pennsylvania  Railroad,  Altoona,  Pa. 

8.  What  is  the  Best  Method  of  Cleaning  Brass  and 
Plated  Car-Trimmings.'  E.  L.  Petting,  New  York  and 
New  England  Railroad,  Norwood,  Mass.        "       .;  C         - 


The  First  Railway  in  America. 


In  the  course  of  a  paper  read  before  the  Franklin  In- 
stitute, bearing  the  title  "  Transportation  Facilities  of  the 
Past  and  Present,"  Mr.  Barnet  Le  Van  corrects  the  com- 
monly received  statement  that  the  Granite  Railroad,  built 
at  Quincy,  Mass.,  in  1827,  by  Gridley  Bryant,  for  trans- 
porting stone  for  the  Bunker  Hill  Monument  from  the 
granite  quarries  of  Quincy,  was  the  first  railway  built  in 
the  United  States.  On  this  point  he  presents  interesting 
testimony  to  prove  that,  far  from  being  the  first,  the 
Granite  Railroad  was  really  only  the  fourth  in  order  of 
precedence  in  the  United  States.  We  quote  from  that 
portion  of  the  paper  relating  to  the  subject  as  follows : 

"  Railroads  were  also  first  introduced  in  Pennsylvania- 
In  September,  1809,  the  first  experimental  track  in  the 
United  States  was  laid  out  by  John  Thomson,  (the  father 
of  John  Edgar  Thomson,  who  was  afterwards  the  presi- 
dent of  the  Pennsylvania  Railroad  Co.),  civil  engineer  of 
Delaware  County,  Pa.,  and  constructed  under  his  direc- 
tion by  Somerville,  a  Scotch  millwright,  for  Thomas 
Leiper,  of  Philadelphia.  It  was  180  feet  in  length,  and 
graded  i  ^  inches  to  the  yard.  The  gauge  was  4  feet, 
and  the  sleepers  8  feet  apart.  The  experiment  with  a 
loaded  car  was  so  successful  that  Leiper  in  the  same  year 
caused  the  first  practical  railroad  in  the  United  States  to 
be  constructed  for  the  transportation  of  stone  from  his 
quarries  on  Crum  Creek  to  his  landing  on  Ridley  Creek, 
in  Delaware  County,  Pa.,  a  distance  of  about  one  mile. 
It  continued  in  use  for  19  years.  Some  of  the  original 
foundations,  consisting  of  rock  in  which  holes  were  drilled 
and  afterward  plugged  with  wood  to  receive  the  spikes 
for  holding  the  sleepers  in  place,  may  be  seen  to  this 
day."  

Telegraphy  in  the  United  States. 

The  United  States  has  more  than  three  times  as  many 
telegraph  lines,  double  the  number  of  telegraph  offices, 
and  forwards  twice  as  many  telegrams  annually  as  any 
other  country  on  the  globe.  The  figures  for  the  United 
States  are:  Length  of  line,  163,940  miles;  number  of 
offices,  14,402  ;  messages  sent  last  year.  57,942,247.  Russia 


» . ■  Vi. 
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comes  next  in  miles  of  lines,  with  53.736.  but  is  far  behind 
in  number  of  offices  and  telegrams  sent.  France,  Ger- 
many, Austria  and  Australia  rank  ahead  of  Great  Britain 
in  miles  of  line,  having  45,878,45,070,  31,131  and  21,831 
miles  respectively,  though  Great  Britain  with  31,345,861 
telegrams,  forwarded,  sends  a  few  more  than  one-half  the 
number  sent  last  year  in  the  United  States.  In  number  of 
offices  in  Europe,  Germany  with  7,366  has  the  most  and 
Bulgaria  with  37  the  least. 


The  English  Railway  Commission. 


The  eleventh  annual  report  of  the  English  railway  com- 
mission has  been  issued.  Fourteen  cases  were  brought 
before  this  court  during  1884.  The  commission  also  ap- 
proved five  working  agreements  between  the  railway 
companies,  a  fact  which  leads  one  journal  to  remark  that 
the  companies  "recognize  that  it  offers  them  manifest 
advantages  as  arbitrator  in  their  own  disputes,  for  out  of 
the  fourteen  cases  seven  related  to  disputes  between  the 
companies  themselves,  and  only  five  referred  to  com- 
plaints by  traders  against  railway  companies.  This  is 
different  from  the  experience  of  the  early  days  of  the 
commissi  ion,  when  nearly  all  were  complaints  of  freight- 
During  the  past  nine  years  125  cases  have  been 


ers 


presented  for  judgment,  and  47  working  agreements  have 
been  approved.  Four  of  the  cases  referred  to  for  1884 
were  concerned  with  terminal  charges. 


A  Great  Railway  Bridge  in  Australia. 


A  GREAT  railway  bridge  3,000  feet  long  is  to  be  built 
over  the  Hawkesbury  river.  New  South  Wales,  Australia. 
The  soundings  appear  to  show  that  the  foundations  for 
piers  must  be  sent  down  to  a  greater  depth  than  any  ever 
sunk  in  the  whole  history  of  engineering,  the  water  in 
some  places  being  77  feet  deep,  and  in  others,  where  the 
water  is  45  feet  deep,  the  mud  and  sand  are  125  feet  deep, 
making  175  feet  in  all,  to  sink  the  piers  below  tide.  This 
bridge  is  to  be  for  double  lines  and  will  cost  over  ;^4oo,ooo. 
Sir  Saul  Samuel,  of  London,  on  the  part  of  the  govern- 
ment, has  named  a  board  of  engineers  to  meet  in  London 
to  examine  and  repot t  on  the  plans  and  tenders  sent  in  by 
the  bridge  builders.  The  board  named  consists  of  Sir 
John  Hawkshaw,  C.  E.,  Col.  Douglas  Galton,  and  Mr.  W. 
W.  Evans,  M.  L  C.  E.,  of  New  York. 


The  Smallest  Locomotive. 


The  Central  wharf  railway-shops,  at  Pensacola,  Florida, 
have  recently  made  the  smallest  locomotive  ever  built  in 
the  United  States  for  regular  service.  The  engine  is  for 
a  20-inch  gauge  road.  The  cylinders  are  5  by  8  inches ; 
driving-wheels,  12  inches  in  diameter;  4|^  feet  is  the 
greatest  height  above  the  rail,  and  it  has  97  tubes,  i)4 
inch  in  diameter.  The  tank  holds  180  gallons  of  water, 
and  the  coal-bunkers  have  a  capacity  of  250  pounds.  The 
whole  machine  is  only  9)4  feet  long,  y}4  feet  wide,  and 
weighs  in  working  order  ^}4  tons.  It  has  attained  a 
high  rate  of  speed,  pulls  15  loaded  cars,  weighing  about 
45  tons,  and  handles  them  easily.  A  pressure  of  80 
pounds  is  carried. 


A  Singular  "  Cut." 


I 


Freight  is  hauled  on  most  of  our  railways  at  such  a 
low  rate  that  craft  on  free  water-courses  can  hardly  com- 
pete with  rail  tariffs.  Under  this  state  of  matters,  says 
the  National  Car-Builder,  it  is  curious  to  read  that  a  rail- 
way has  been  compelled  to  lower  its  rates,  owing  to  the 
competition  of  ox  teams.  Yet,  in  this  year  of  grace,  that 
is  what  the  Canadian  Pacific  has  been  forced  to  do.  The 
reduction  was  to  $30  per  ton  for  a  haul  of  160  miles. 
Some  railways  in  the  United  States  would  be  glad  to  get 
one  of  the  thirty  dollars  for  the  same  haul. 


Freight-Rates  in  Mexico. 


The  Mexican  Government  has  officially  notified  the 
Mexican  Central  Railroad  that  it  must  comply  strictly 
with  the  terms  of  its  concessions  and  the  provisions  of 
the  general  railway  regulations  forbidding  inequalities  of 
of  freight-rates,  and  that  special  through  rates  from  the 
United  States  cutting  under  the  Mexico  freight  tariff 
cannot  be  permitted.  The  government  also  warns  the 
c  )mpany  that  it  shall  investigate  cases  of  alleged  freight- 
xi. .    cutting,  and  if  proved  legally  the  fixed  penalties  will 

be  ei  orced.  •  - 

♦ 

Railways  in  Chili. 


The  republic  of  Chili  now  owes  on  account  of  her  rail- 
ways $24,870,000.  In  1883  these  railways  earned  a  revenue 
of  $6,516,049  on  a  capital  of  originally  less  than  $60,000,- 
000,  and  which  is  now  reduced  to  $22,450,000.  Good 
management  and  liberality  on  the  j)art  of  the  government 
have  brought  about  this  splendid  financial  result. 


The  Cost  of  Stopping  a  Train. 


Every  stop  of  a  train  costs  money  to  a  railway  com- 
pany. Recent  statistics  kept  on  a  certain  trunk  line 
showed  that  during  a  given  year  the  350  daily  trains 
made  7,000  extra  stops  every  twenty-four  hours,  the  traffic 
being  largely  suburban.  Experiments  showed  also  that 
each  stop  cost  42  cents,  reckoned  largely  in  extra  time  to 
employes  who  for  that  number  of  stops  aggregated  350 
extra  hours  per  day,  making  a  total  loss  to  the  company 
of  nearly  $50,000  a  year. 


Keely  Surpassed. 


It  is  stated  by  the  Railroad  Gazette  that  at  one  of  the 
fairs  of  the  Massachusetts  Charitable  Mechanics'  Asso- 
ciation in  Boston,  the  management  forbade  any  fires  in 
the  building ;  and,  as  a  consequence,  exhibitors  of  portable 
engines  considered  that  they  were  deprived  of  opportun- 
ities of  showing  the  operation  of  their  class  of  engines. 
One  exhibitor  showed  resources  equal  to  the  occasion, 
for  he  connected  the  exhaust  pipe  of  one  engine  in  his 
exhibit  to  the  boiler  of  another  of  his  engines,  removed 
the  safety  valve,  and  connected  the  flywheel  by  belting 
to  the  shaft  which  was  kept  in  motion  by  the  main  engine 
of  the  Exhibition.  This  method  of  driving  an  engine 
furnished  a  supply  of  compressed  air  in  the  second  boiler, 
whence  it  was  used  for  motive  purposes.  Soon  the 
manager  learned  that  these  portable  engines  were  in 
operation,  and  assuming  that  the  regulations  concerning 
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fire  were  necessarily  violated,  sent  a  worthy  colored  mes- 
senger to  examine  and  report  the  facts  to  him.  After 
looking  these  engines  over  very  carefully,  he  reported 
that  they  were  running  the  engines  in  question  with  the 
"  northwest  wind  or  something  or  other."  A  group  of 
laborers  were  examining  the  engine,  and  one  of  them 
gave  his  opinion  that  "  cold  steam  and  no  fire  was  the 
greatest  invention  yet." 


Specific  Gravity  of  American  Woods. 


According  to  Wood  and  Iron,  of  the  four  hundred  and 
thirteen  species  of  trees  found  in  the  United  States,  there 
are  sixteen  species  whose  perfectly  dry  wood  will  sink  in 
water.  The  heaviest  of  these  is  the  black  ironwood  {Con- 
dalia  f erred)  of  Southern  Florida,  which  is  more  than 
thirty  per  cent,  heavier  than  water.  Of  the  others,  the 
best  known  are  the  lignum  vitae  {Guaiacum  sanctum)  and 
mangrove  {Rhiziphora  mangle).  Another  is  a  small  oak 
{Quercus  grised),  found  in  the  mountains  of  Western 
Texas,  Southern  New  Mexico,  and  Arizona,  and  westward 
to  the  Colorado  desert,  at  an  elevation  of  five  thousand 
or  ten  thousand  feet.  All  the  species  in  which  wood  is 
heavier  than  water  belong  to  semi-tropical  Florida  or  the 
arid  interior  Pacific  region. 


A  Rail'veay  in  China. 


The  Chinese  Government  has  contracted  with  a  Man- 
chester, England,  firm  for  the  construction  of  a  railway 
from  Takou,  at  the  mouth  of  the  Hoen-Ho,  on  the  Yellow 
Sea,  to  Tong-Chow,  on  the  Pet-Ho,  a  f>oint  about  twenty- 
five  miles  east  of  Pekin.  The  railway  will  be  about  one 
hundred  miles  long,  and  will  give  Pekin  a  direct  and 
easy  communication  with  the  Yellow  Sea.  China  is  now 
engaged  in  raising  in  Europe  a  loan  of  100,000,000  florins 
to  be  expended  in  internal  improvements. 


Railways  in  Indiana. 


The  State  Board  of  Equilization  of  Indiana  reports  the 
extent  and  value  of  the  railways  of  the  State  as  follows  : 
Length  of  main  track,  5,445  miles  ;  valuation,  $39,509,509. 
Second  main  track,  68  miles  ;  valuation,  $402,260.  Side 
track,  1,051  miles  ;  valuation,  $2,505,958.  Rolling-stock, 
$11,095,428;  improvements  on  right-of-way,  $1,470,838. 
The  figures  for  1883,  as  reported,  were  as  follows:  Main 
track,  5,429  miles;  valuation,  $39,150,690;  second  main, 
68  miles;  valuation,  $405,580;  side,  990  miles;  valuation, 
$2,709,948;  rolling-stock,  $11,345,113;  improvements,  $1,- 
429.356.  The  total  increase  in  the  valuation  of  railway 
property  in  the  State  is  $349,439. 


The  Electric  Light  on  Railway-Cars. 


The  Pennsylvania  Railroad  Company  continue  their 
experiment  with  lighting  their  cars  by  electricity  from 
Brush  storage  batteries.  They  use  the  lights  on  a  train 
running  between  Altoona  and  Pittsburgh,  and  the  arrange- 
ment has  worked  satisfactorily.  The  storage  batteries  are 
charged  in  the  company's  shops  by  connection  with  a 


Brush  dynamo-electric  machine.  It  takes  about  nine 
hours'  running  to  charge  the  batteries  with  sufficient 
electricity  for  the  round  trip.  The  intention  is,  should 
the  plan  be  found  advisable  for  general  use  on  through 
trains,  to  establish  electric  plants  at  different  stations  for 
charging  the  batteries. 


The  Longest  Draw-Span  in  the  World.     Vv^ 

The  Passaic  Rolling  Mill  and  Bridge  Works,  of  Pater- 
son,  are  building  what' will  be,  when  finished,  the  longest 
draw-span  in  the  world.  It  is  to  be  four  hundred  and 
thirty  feet  long,  will  weigh  about  five  hundred  tons,  and 
consist  of  iron  and  steel  in  the  proportion  of  three  to  two. 
The  machinery  for  latching,  lifting  the  ends,  and  turning 
the  draw  is  all  to  be  worked  from  the  center  of  the  span, 
and  is  fitted  to  be  operated  by  either  hand  or  power. 
The  turn-table  is  rim-bearing,  turning  on  fifty  wheels 
eighteen  inches  in  diameter.  The  diameter  of  the  drum 
is  twenty-five-and-a-half  feet.  It  is  for  the  new  bridge 
which  the  Minnesota  and  Northwestern  Railway  is  con- 
structing across  the  Mississippi  River  at  St.  Paul.  The 
length  of  the  entire  bridge  will  be  1,430  feet.         -       ^  ' 


The  largest  boiler  constructed  for  any  locomotive  at 
the  West  Albany  shops  of  the  New  York  Central  road  is 
now  under  way.  It  has  a  52-inch  shell,  two  inches  larger 
than  any  other,  made  of  t\  inch  iron.  There  will  be  228 
tubes,  twenty-eight  more  than  in  any  other  boiler,  and  it 
will  carry  160  pounds  of  steam.  The  boiler  is  16  inches 
higher  than  the  usual  run,  and  all  told  weighs  over  eight 
tons.     .;.v-;''-"v,..  '■  '.''-■ ' '  ^  y~  ■■'r-::*-''f''\--:\:-jr-:,'r-:::y  ■•.(.y 

Preparations  are  being  made  on  the  New  York  Central 
road  for  scooping  water  instead  of  making  stops  at  the 
tanks.  The  engines  of  fast  freight  and  passenger-trains 
are  to  be  supplied  in  this  way.  The  troughs  will  be  con- 
structed first  at  a  point  west  of  Palatine  Bridge,  and  will 
be  1,200  feet  in  length.  Scooping  attachments  have  al- 
ready been  affixed  to  several  of  the  road's  locomotives.     -'' 

The  fourth  annual  meeting  of  the  American  Forestry 
Congress  will  be  held  in  Horticultural  Hall,  Boston, 
Mass.,  beginning  on  September  23d,  under  the  auspices  of 
the  Massachusetts  Horticultural  Society,  in  conjunction 
with  the  New  England  Agricultural  Society,  the  Massa- 
chusetts Board  of  Agriculture,  and  the  Society  for  the 
Promotion  of  Agriculture.   - 

The  six  great  French  railway  companies  estimate  that 
they  will  have  to  purchase  additional  rolling-stock  next 
year  to  the  aggregate  value  of  ^2,247, 200.  It  appears 
from  the  detailed  estimates  prepared  upon  the  subject 
that  the  largest  orders  will  be  given  out  by  the  Paris, 
Lyons  and  Mediterranean,  and  the  Orleans  companies. 

The  Pennsylvania  Company  recently  presented  its  em- 
ployes, at  Pittsburgh,  with  a  libraiy,  riding-room,  as- 
sembly hall  and  bath-rooms.  ';  ■'' 

An  underground  line  is  to  be  built  in  Naples,  the  largest 
city  in  Southern  Europe.  The  stations,  etc.,  are  to  be  lit 
by  electric  light.   :   ^       :.:'  V-  ''\:'^y^  I'^O'--/  '■•' ''^■'''^'\■■-■^':^'  '-. 

France  is  stated  to  possess  more  suspension-bridges 
than  any  country  in  the  world.  ,    ,  •     ._-■         •;     .. 
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A   BAD   YEAR   FOR   RAILWAYS. 


'T^HE  year  1884  was  not  one  that  affords  pledsant  retrp- 
spection.  It  was  a  year  characterized  by  dullness  in 
trade  and  a  number  of  unsavory  financial  failures  that 
should  lead  us  to  forget  it  as  soon  as  possible.  Naturally 
it  was  not  a  good  year  for  railways,  but  it  is  doubtful  if  it 
was  thought  to  be  as  bad  as  subsequent  investigation  has 
demonstrated.  "  Poor's  Manual  "  for  1885  as  usual  con- 
veys the  minutest  information  concerning  railway  progress 
during  the  past  year  and  the  information  is  as  valuable  as  it 
is  depressing.  Wherever  there  should  be  an  increase  there 
is  a  most  discouraging  decrease,  and  wherever,  in  a  healthy 
business  year,  there  should  be  a  decrease  there  is  an  in- 
crease. :\:^  :  ;  ;;  .*-,  •_■_  ,-  .;  ..';,>-.^,~  ;..- -:  ^  •.,.  -1.  .  .-  ..:,■;  ., 
Briefly  summarized,  there  were  at  the  close  of  1884, 
according  to  Mr.  Poor,  125,379  miles  of  railway  in  the 
country  of  which  but  3,977  miles  were  constructed  during 
the  year,  showing  an  increase  of  but  3.17  per  cent.  The 
share  capital  of  this  mileage  equaled  $3,762,616,686  as 
against  $3,708,060,583  in  1883,  an  increase  of  but  1.4  per 
cent,,  and  the  funded  debts  of  all  the  lines  equaled  $3,- 
669,115,772  as  against  $3,500,879,914  in  1883,  an  increase 
of  $168,235,858,  or  of  nearly  5  per  cent.  This  is  a  sorry 
showing  and  we  are  not  surprised  at  the  statement  that 
"  the  country  is  now  about  at  its  lowest  depth  so  far  as 
railroads  are  concerned."  In  the  face  of  this  meager 
showing  it  is  hard  to  believe  that  40,000  miles  of  railway 
were  constructed  in  this  country  during  the  five  years 


ending  with  1883. ; 


.1 


In  the  matter  of  traffic  earnings  there  is  little  improve- 
ment in  the  bad  showing  made  in  railway  construction. 
The  gross  earnings  of  all  lines  from  which  returns  were 
received  during  1884  amounted  to  $770,684,908,  a  falling 
off  of  $53,088,016  from  the  previous  year;  a  decrease  of 
about  6.4  percent., or  of  $798  per  mile.  The  net  earnings 
of  all  the  lines  in  1884  equaled  $268,106,258,  a  falling  off 
of  $25,261,027  from  the  net  earnings  of  the  previous  year; 
the  rate  of  decrease  being  about  9  per  cent.  In  the  matter 
of  passenger  and  freight  transportation  there  was  a  slight 
increase,  but,  of  course,  a  decrease  in  the  amount  paid  per 
mile  for  transportation  ;  and  it  is  shown  that  the  decrease 
in  earnings  was  wholly  due  to  the  reduction  in  rates  charged. 
Had  the  rates  for  passenger  and  freight  transportation 
prevahi^ig  in  the  year  1883  been  maintained  in  1884  there 
would  have  been  a  materially  better  showing,  and-instead 
of  a  decrease  from  the  gross  earnings  of  the  previous  year 
there  would  have  been  an  increase  of  $3,752,447  ;  not  a 
large  increase  it  must  be  confessed,  but,  nevertheless,  a 
margin  in  the  right  direction.  All-around  the  falling  off  is 
properly  stated  as  phenomenal,  and  considering  the  num- 
ber of  leading  lines  in  receivers'  hands  there  is  at  present 
a  dismal  blueness  in  the  railway  atmosphere.  The  true 
state  of  our  railway  industry  can  only  be  obtained  by  a 
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thorough  inspection  of  the  Manual,  but  it  takes  a  very 
little  investigation  to  reach  the  conclusion  that  there  is 
something  wrong  with  our  railways.  Possibly  "  over-pro- 
duction "  hassomething  to  do  with  it,  and  railway  con- 
struction has  been  pushed  more  rapidly  than  was  war- 
ranted by  the  needs  of  the  country ;  possibly,  and  prob- 
ably, absurd  competition  has  contributed  to  the  depression, 
and  certainly  unscrupulous  and  bad  management  are  re- 
sponsible, in  great  part,  for  the  poor  showing  of  the  year. 


RAILWAY  JOURNALISM.: 


OOME  of  our  esteemed  contemporaries  are  exercised 
^  over  apparent  slights  to  the  dignity  of  the  railway 
press.  They  indignantly  repel  suggestions  to  the  effect 
that  their  publications  are  not  essential  to  the  manage- 
ment of  railways,  and  boldly  avow  that  they  are  factors  of 
the  greatest  importance  to  the  railway  world  and  exer- 
cise a  powerful  influence  both  for  weal  and  woe.  The 
"  weal  "  part  of  it  we  will  admit,  but  we  do  not  compre- 
hend the  influence  for  "  woe  "  that  our  worthy  brothers 
of  the  press  boast  of  wielding.  We  hold  to  the  opinion 
that  a  railway  publication  is  a  trade  paper  of  the  higher 
class,  offering  benefits  to  the  industry  in  whose  interests 
it  is  published,  and  receiving  in  return  adequate  compen- 
sation in  being  furnished  a  field  of  action  in  which  it  can 
flourish  and  obtain  sustenance.  It  is  to  the  interest  of 
railways  to  encourage  railway  publications  and  extend 
them  a  helping  hand,  and  it  is  to  the  interests  of  the  rail- 
way publication  to  labor  faithfully  for  the  advancement  of 
railway  interests.  It  is  a  simple  case  of  mutual  benefit, 
and  the  railways  and  the  railway  publications  should  work 
harmoniously  for  common  ends. 

Certainly  it  seems  to  us  not  only  impolitic  and  con- 
temptible for  railway  papers  to  insinuate  that  they  can 
injure  the  industry  whose  interests  they  are  supposed  to 
foster,  but  also  absurdly  untrue.  While  we  believe  in  the 
usefulness  of  railway  publications,  we  candidly  admit 
that  were  they  one  and  all  to  suspend  publication,  the 
railways  of  the  country  would  still  continue  in  active 
operation.  The  injury  which  the  publications  could  in- 
flict is  merely  of  a  negative  character  in  depriving  the 
railways  of  the  benefit  of  mediums  of  communication, 
and  interchange  of  opinions.  Any  attempt  on  the  part 
of  a  railway  paper  to  injure  the  character  and  financial 
standing  of  a  road  would  meet  with  lamentable  failure, 
even  if  there  were  several  grains  of  truth  in  the  allega- 
tions that  might  be  made. 

In  the  connection  of  railways  with  railway  journals  the 
question  of  passes  plays  a  most  important  part.  Several 
of  the  publications  assume  that  an  annual  pass  is  not  only 
a  recognition  of  the  service  rendered  to  a  road  by  the 
journal,  but  a  perquisite  which  should  be  furnished  as  a 
matter  of  course.     From  this  view  we  beg  leave  to  differ. 


While  it  is  f>erfectly  proper  for  those  conducting  railway 
publications  to  apply  for  complimentary  transportation 
upon  any  railway,  the  granting  of  such  an  application  is 
an  act  of  courtesy  on  the  part  of  the  railway  official  and 
should  be  regarded  as  such.  It  is  an  act  of  courtesy  for 
which  no  return  is  demanded  and  the  recipient  is  not  \ 
under  a  weight  of  obligation  to  return  the  favor;  but  it  is 
one  of  those  little  amenties  of  intercourse  which  do  not 
come  under  the  strict  rules  of  business,  and  should  a  re- 
quest of  this  sort  be  denied  we  fail  to  see  that  the  appli- 
cant has  a  cause  for  grievance.  To  be  sure  he  may  con- 
sider with  truth  that  the  rejection  of  his  application  was 
not  courteous  and  that  the  particular  official  to  whom  he 
applied  was  not  overly  obliging,  but  these  little  incidents  ' 
have  nothing  to  do  with  the  actual  business  of  a  railway 
publication.  '    :    '  ;    r    '  :    "^  ./v 

Again,  unfortunately,  there  are  too  many  trade  publica- 
tions whose  sole  aim  and  object  is  to  extort  money  in 
one  form  or  another  from  the  trade  which  it  represents, 
and  to  derive  sustenance  through  a  species  of  blackmail, 
but  fortunately  the  railway  papers  are  free  from  this  fault 
almost  throughout  the  whole  extent  of  railway  journalism, 
and  we  regret  the  utterance  of  the  merest  insinuation  that 
the  publications  have  it  in  their  power  to  visit  reprisals  up- 
on the  roads  who  for  one  cause  or  another  do  not  recognize 
the  value  of  that  branch  of  the  trade.  The  only  proper 
way  for  railway  journalism  to  be  conducted  is  as  a  busi- 
ness— a  business  where  no  favor  is  sought  and  where  the 
general  interests  of  railways  are  alone  consulted,  irrespec- 
tive of  whether  or  not  the  usefulness  of  the  publications 
have  met  with  recognition  by  particular  roads.  If  a  few 
roads  do  not  perceive  the  advantages  accruing  through 
the  publication  of  a  number  of  journals  devoted  to  railway 
interests,  these  roads  are  more  to  be  pitied  than  blamed. 


EDITORIAL   NOTES. 


A  VALUED  contributor  writes  us  as  follows  : 

"  In  the  last  issue  of  the  Journal  it  is  stated  that  "  Uncle  Gad  Lyman," 
recently  deceased,  was,  on  the  authority  of  his  brother  engineers,  the 
oldest  locomotive  engineer  not  only  in  the  United  States  but  in  the  world. 
This  is  not  true.  The  undersigned  in  the  year  when  Lyman  claims  first 
to  have  handled  a  throttle  (1839)  was  running  the  mail-train  on  the  Peters- 
burgh  and  Richmond  Railway,  being  at  that  time  unquestionably  the 
youngest  engineer  of  a  locomotive  in  the  world,  not  being  seventeen  years 
of  age." 

The  cry  is  still  they  come.  Verily  the  oldest  engineer 
multiplyeth  on  the  face  of  the  earth  and  he  even  re- 
sembleth  his  compatriot,  the  "oldest  mason."  It  still 
remains,  however,  for  the  above  record  to  be  beaten.  '-■-.'■ 

♦       * 

Our  enterprising  contemporary,  the  Railway  News, 
foams  with  rage  and  soundly  cudgels  our  unhappy  friend 
'•  Superitendent,"  the  author  of  two  recent  articles  in  the 
Journal  on  the  subject  of  promotion  in  railway  service, 
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and  even  the  Journal  comes  in  for  afew  sounding  thwacks. 
Our  serenity  is  disturbed  by  an  insinuation  that  our  pub- 
lication is  "  alleged  "  to  be  devoted  to  railway  interests. 
Grievous  as  is  the  allegation,  we  shall  endeavor  to  sur- 
vive it.  We  wrote  our  friend  "  Superintendent  "  asking 
him  if  he  wished  to  reply  to  the  News,  in  the  full  knowl- 
edge that  he  would  view  the  ferocious  attack  made  upon 
him  more  in  jest  than  in  anger,  and  he  sends  us  the  fol- 
lowing in  reply :  ■     ;      , 

"  Under  the  circumstances  I  think  it  would  be  well  to  close  the  discus- 
sion, at  least  for  the  present.  The  subject  is  an  interesting  one,  and  I 
would  have  been  glad  to  have  continued  the  discussion  of  it  if  it  could 
have  been  conducted  in  moderation  and  in  courtesy ;  but,  I  confess,  when 
my  opponents  resort  to  personal  abuse,  I  am  silenced.    That  is  a  weapon 

I  am  not  fond  of  employing The  amusing  part  of  it  is  that  the 

whole  animus  prompting  the  fiery  onslaught  of  the  I^eivs  is  found  in  the 
fact  that  I  heedlessly  alluded  to  it  as  "  another  railway  publication."  Now 
I  can  say  honestly  that  I  meant  no  slur  in  so  characterizing  it,  but  1  really 
do  not  see  how  I  can  apologize  for  my  thoughtless  language.  The  only 
apology  possible  would  be  one  similar  to  the  famous  apology  made  by  a 
character  in  one  of  Captain  Makrvat's  novels,  who  upon  being  overheard 
to  remark  that  his  superior  officer  was  "  not  fit  to  throw  guts  to  a  bear," 
was  forced  to  make  an  apology  before  the  ship's  company,  which  he  cheer- 
fully did,  retracting  the  assertion  and  remarking  that  the  gentleman  was 
fit  for  that  pleasing  occupation.  Now  I  cannot  a[>ologize  for  calling  the 
Railway  Netvs  another  railway  publication  without  saying  that  it  is  not 
another  railway  publication,  which,  to  tell  the  truth,  would  do  injustice  to 
that  exceedingly  readable  and  progressive  publication  toward  which  I 
bear  no  malice,  but  which  unfortunately  has  not  the  respect  for  me  that  I 
have  for  it." 


The  Convention  of  Master  Car-Painters  to  be  held  in 
Toronto  next  month,  is  an  event  of  interest  in  railway 
annals  and  expectancy  awaits  upon  the  deliberations  of 
the  artists  of  the  rail.  The  papers  to  be  read  at  the  con- 
vention are  unusually  numerous  and  varied,  and  it  will 
give  us  pleasure  to  put  them  before  the  readers  of  the 
Journal  as  quicNly  as  possible. 


*     * 


The  fastest  run  ever  made  is  reported  by  the  New  York, 
West  Shore  and  Buffalo  road,  a  special  train  on  that  road 
running  from  East  Buffalo  to  Frankfort,  a  distance  of 
205.1  miles  in  four  hours,  maintaining  a  speed  of  from  75 
to  85.7  miles  per  hour.  This  is  something  like,  but  we 
are  a  little  disposed  to  doubt  the  statement  that  it  was 
the  fastest  run  ever  made.  Nevertheless  it  is  pretty  fast 
for  these  times.  In  years  to  come,  we  confidently  look  to 
see  a  hundred  miles  per  hour  reached,  George  Stephen- 
son to  the  contrary  notwithstanding. 


* 


There  is  something  peculiarly  childlike  and  bland  in 
the  extended  argument  published  in  an  English  railway 
journal,  urging  that  railways  should  be  represented  in 
Parliament.  If  the  writer  should  sojourn  long  with  us  he 
would  discover  that  in  America,  so  public  opinion  seems 
to  indicate,  the  difficulty  is  to  keep  railways  out  of  legis- 
lative bodies.      ,  •  . .  ■    *  :     ^       :   . 


Massachusetts  is  generally  at  the  front  in  all  matters 
appertaining  to  railways,  and  we  are  not  surprised  at  the 
agitation  that  is  there  being  made  in  that  State  against 
the  indiscriminate  blowing  of  locomotive-whistles.  In 
fact,  we  regard  the  locomotive-whistle  very  much  as  we  do 
the  church-bell.  It  was  very  useful  in  its  time,  but  now 
with  the  vast  improvement  in  railway-signals  and  safety- 
switches  the  use  of  the  whistle  is  very  much  circumscribed. 

A  novelty  in  the  way  of  expositions  will  be  the  Ameri- 
can Exhibition  to  be  held  in  London  next  year.  As  an 
exclusively  "  Yankee  "  show  given  on  foreign  soil,  patriot- 
ism should  stimulate  us  to  show  our  British  cousins  what 
we  can  do  three  thousand  miles  off,  and,  doubtless,  there 
will  be  more  genuine  interest  taken  in  the  exhibition  than 
if  it  were  to  be  given  here  at  home. 


*     * 


Verily  we  are  flooded  with  notices  of  Expositions  and 
Exhibitions.  In  addition  to  the  Philadelphia  Novelties 
Exhibition  and  the  American  Exhibition  in  London,  and 
the  "  second  edition  "  of  the  New  Orleans  Exhibition,  we 
are  further  reminded  that  the  Permanent  Exhibition  of 
the  United  States  of  America  will  open  in  Rome  under 
the  auspices  of  the  ministers  of  Agricultute,  Industry  and 
Commerce  of  Italy,  and  of  the  consul-general  of  the 
United  States.  a  W 


Mr.  J.  D.  Sibley,  architect  and  builder,  and  Mr.  A.  O. 
Kittredge,  editor  of  Carpentry  ami  Building,  have  com- 
piled a  little  work  entitled  "  The  Practical  Estimator," 
which  is  published  by  David  Williams,  at  83  Reade  street, 
New  York.  The  work  is  a  key  to  "  The  Handy  Estimate 
Blanks,"  published  by  the  same  house;  and  together  they 
furnish  a  most  valuable  assistant  to  the  carpenter  and 
builder.  Every  item  is  considered  and  the  builder  is  saved 
much  time  in  forming  his  estimates. 

Dixie,  a  southern  monthly  magazine  published  by  the 
Dixie  Company,  of  Atlanta,  Ga.,  makes  its  appearance 
with  every  indication  of  a  prosperous  future.  The  first 
issue  is  an  excellent  one  and  its  contents  are  of  varied 
interest,  while  a  special  announcement  promises  a  second 
number  of  unusual  merit. 

The  Philatelic  Journal  of  America  is  received,  pub- 
lished by  E.  M.  Hackett,  of  St.  Louis.  As  its  name  indi- 
cates it  is  a  publication  devoted  to  the  interests  of  stamp 
collectors.      ^     "       :":":-'''\' X:.   '' .    ,   .-       .}:,>■ 

In  their  World  Travel  Gazette  for  August,  the  World 
Travel  Company,  of  207  Broadway,  New  York,  offer  a 
number  of  attractive  routes  to  the  tourist  at  reasonable 
rates.  ,  .   ;j  .         ;    ; , 

The  St.  Louis  Medical  Journal  for  August,  contains  a 
number  of  articles  of  interest  to  laymen  as  well  as  to  the 
profession. 

With  its  September  number,  Outing  completes  its  sixth 
volume.  As  usual  the  publication  calls  for  unqualified 
praise.       V.' \:  ,  '; -'^^  f'^'i^-  .■'!"v'^'':'\'V-';-'   V"";';- •. 
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American  Street-Railway  Association. 

President .~Qz\y\n  A.  Richards,  President  Metropolitan  Kai.'n>ad  Com- 
pany, Boston,  Mass.    y -■■  :.:,;-:    ;.,;:'  ,.-;■>■     ;   -;...;-;;••.■■••%:■:  ;:^;.^ 

First  Vice-President .—'ivXius  S.  Walsh,  President  Citizens'  Railway 
Company,  St.  Louis,  Mo. 

Second  Vice-President. — Henry    M.    Watson,    President   Buffalo  Strett 
Railroad  Company,  Buffalo,  N.  Y. 

Third    Vice-President. — Edward     Lusher,     Secretary    and     Treasurer 
Montreal  City  Passenger  Railway  Co.,  Montreal,  Canada. 

Secretary  and  Treasurer. — William  J.  Richardson,  Secretary   Atlantic 
Avenue  Railroad  Company,  Brooklyn,  N.  Y. 
Office  of  the  Association,  cor.  Atlantic  and  Third  Avenues.  Brooklyn,  N.  Y. 

The  Fourth  Annual  Convention  of  the  Association  will  meet  in  St.  Louis, 
Mo.,  on  October  21st,  1885. 


IS  IT  TO  BE  THE  STREET-RAILWAY  OF 
THE  FUTURE? 


TT  LSE WHERE  in  this  department  we  print  extracts 
r^^c  from  a  notice  recently  issued  by  the  Bentley- 
Knight  Electric  Railway  Company,  of  this  city,  and  upon 
reading  these  extracts  the  question  naturally  presents 
itself :  Is  the  electric  road  to  be  the  street-railway  of 
the  future .-'  We  are  not  disposed  to  assume  that  the 
Bentley-Knight  system  is  the  only  practicable  system  of 
electric  roads  in  existence,  but  it  is  certain  that  the  com- 
pa'ny  controlling  this  system  are  able  to  point  to  one  road 
in  successful  operation  in  Cleveland,  and  to  exhibit  figures' 
showing  the  advantages  of  their  system  over  those  of 
horse  and  cable  roads.  It  is  not  to  be  supposed  that  this 
company  advctnce  arguments  in  the  shape  of  estimates 
that  cannot  be  sustained ;  and  their  offer  to  build  and 
equip  a  road  and  demand  no  payment  until  their  claims 
are  substantiated,  is  certainly  one  calculated  to  inspire 
confidence  in  their  assertions. 

The  estimates  of  the  Bentley-Knight  Company  are 
based  upon  the  cost  of  construction  and  maintenance  of 
an  average  city  road,  operating  five  miles  of  double-track 
and  running  forty  cars.  In  the  question  of  cost  of  con- 
struction as  between  a  horse,  cable  and  electric  road,  it 
is  seen  that  the  horse  road  calls  for  an  outlay  of  $162,000; 
the  cable  road,  $414,750 ;  while  the  electric  road  comes  in 
between  the  two  with  an  outlay  for  construction  of  $344, 100. 
In  the  matter  of  annual  expense  of  motive-power,  the  horse 
and  cable  roads  reverse  their  relative  positions  in  the 
above  estimates,  the  horse  road  costing  annually  for 
motive-power  $102,960,  by  far  the  greatest  sum,  the  cable 
road,  $75,590,  while  the  electric  road  calls  for  an  expense 
for  motive-power  of  but  $30,551.50;  less  than  one-third 
the  cost  of  motive-power  of  the  horse  road,  and  less  than 
one-half  that  of  the  cable  road.  Thus  the  saving  in  an- 
nual expense  of  motive-power  in  the  adoption  of  the 
Bentley-Knight  system  over  that  of  horse  and  cable 
roads,  is  in  the  first  instance,  $72,408.50,  and  in  the 
second,  $45,038.50.     It  is  furthermore  shown  that  the 


cost  of  changing  an  existing  horse  road  to  an  electric 
road  is  $257,100,  and  the  cost  of  changing  an  existing 
cable  road  to  an  electric  road,  $113,600,  while  the  saving 
in  motive-power  annually  effected  is,  in  each  case,  over 
one-fourth  the  total  cost  of  changing  the  road  to  an  elec- 
tric road,  or  a  return  of  over  twenty-five  per  cent,  per 
annum  from  the  amount  expended  to  adopt  the  electric* 
system.      '  '    '     -    '         'V  "    -'"     ■*•"■"••■  .•:'^!-  ' 

It  is  fair  to  assume  that  these  estimates  have  been  care- 
fully computed,  and  are  the  results  of  months  of  careful 
study  by  experts  and  engineers.  We  confess  they  startle 
us  not  a  little.  While  it  is  quite  possible  that  the  Bent- 
ley-Knight system  will,  in  time,  be  greatly  improved,  and 
that  other  systems  equally  good  will  be  introduced,  the 
above-mentioned  estimates  speak  for  themselves  and 
again  we  are  prompted  to  ask  :  Is  the  electric  road  to  be 
the  street-railway  of  the  future  ? 


The  Board  of  Aldermen  of  New  York  City  have  grant- 
ed a  franchise  to  the  Fulton.  Wall  and  Cortlandt  Street 
Railroad  Company,  and  at  last  the  city  will  be  furnished 
with  a  long-needed  means  of  cross-town  communication 
in  the  lower  portion  of  the  town.  We  trust  this  road  will 
be  but  one  of  several  of  its  kind,  for  easy  communication  be- 
tween the  North  and  East  rivers  is  of  immense  importance. 
The  granting  of  this  franchise  is  an  indication  of  the  rapid- 
ity with  which  public  opinion  changes.  Two  years  ago  it 
would  have  been  deemed  absurd  to  construct  a  surface 
road  crossing  Broadway  on  a  level  at  any  point  down 
town,  and  the  suggestion  of  a  road  on  Broadway  itself 
would  have  been  scouted.    •       '     v 


UTILITY  IN  STREET-CAR  PAINTING. 


.'        BY   A   CAR-PAINTER. 
[Written  for  the  American  Railroad  Journal.] 


The  car-painter  has  two  tasks  to  perform  :  he  must 
turn  out  a  handsome  job  and  a  useful  job.  Not  only 
must  a  street-car  be  artistically  painted,  but  usefully 
painted,  and  this  is  seldom  done.  The  car-painter  is  not 
responsible  for  this,  for  the  prevailing  mode  of  painting 
street-cars  is  to  make  them  as  gaudy  as  possible  with 
little  reference  to  useful  features.  Now  a  handsomely 
painted  street-car  is  a  handsome  thing,  and  considerable 
ingenuity  has  been  called  into  play  in  painting  panels  and 
sides  of  cars.  They  are  painted  of  every  hue,  in  red, 
white,  blue,  green,  yellow,  purple,  plaid,  and  in  combina- 
tions of  various  sorts,  but  the  occasion  is  rare  when  the 
side  panels  of  a  car  are  devoted  to  their  proper  use — to 
bear  the  destination  and  route  of  the  car.  The  destina- 
tion and  route  of  the  car  are  generally  painted  in  small 
letters  just  under  the  roof,  which  may  be  read  with  ease 
at  a  distance  of  a  hundred  feet,  but  not  more  ;  whereas 
the  side  panel  affords  a  chance  for  them  to  be  painted 
in  letters  a  foot  long  and  visible  a  block  off.  If  the 
public  were  consulted  it  is  likely  that  they  would  prefer 


...».  : 
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to  dispense  with  the  elaborately  painted  car,  and  be  fur- 
nished with  one  that  carries  its  destination  and  route 
with  it  in  sufficient  clearness  to  be  read  at  a  reasonable 
distance.  The  inside  of  a  car  is  the  place  for  decoration ; 
not  the  outside.  Everything  on  the  outside  should  be 
devoted  to  utility. 

A  friend  of  mine  has  devised  an  ingenious  system  of 
car-painting  which  he  declares  will  be  the  system  of  the 
future.  He  presupposes  that  all  the  roads  of  a  large  city 
are  under  one  management,  or,  at  least,  have  decided 
upon  a  common  system  of  painting ;  and  upon  this  as- 
sumption he  has  devised  a  system  of  street-car  painting 
that  applies  to  every  line  of  cars  in  one  city.  All  cross- 
town  cars  are  to  be  painted  in  one  general  style,  and  the 
up-and-down-town  cars  in  another.  These  cars  are  also 
lettered  to  indicate  whether  thev  run  east  and  west,  or 
north  and  south,  the  letters  "  N.  &  E.,"  "  S.  &  W.,"  being 
painted  in  bold  figures  on  each  side  and  end  of  the  cars. 
Presuming  that  the  termini  of  a  road  are  points  of  interest, 
or  stations  of  railways,  he  has  further  devised  a  system 
of  disks  on  which  appears  the  precise  time  at  which  the 
car  is  due  at  the  terminus  toward  which  it  is  running, 
these  disks  being  shifted  at  the  end  of  each  half-trip. 
The  number  of  the  car  which  is  generally  painted  in  large 
figures  on  the  side  of  the  car,  and  which  the  public  care 
little  about,  is  relegated  to  the  front  and  rear  dash-boards 
of  the  car  which  are  practically  of  little  use  for  other  pur- 
poses. 

In  the  interior  of  the  car  he  has  utilized  the  small 
panels  generally  devoted  to  advertisements  for  the  inser- 
tion of  cards  giving  information  as  to  the  connections 
made  with  other  roads.  Thus  the  first  panel  from  the 
rear  end  of  the  car  will  show  the  first  connection,  and  the 
second  panel  the  second  connection,  etc.,  the  two  sides 
of  the  car  being  furnished  alike  with  these  cards. 

In  this  general  system  every  latitude  is  allowed  for  or- 
namentation and  originality  apart  from  the  side  exterior 
panel,  which  is  reserved  for  a  uniform  style  of  painting. 
The  painter  can  do  as  he  pleases  with  the  rest  of  the  car, 
but  that  panel  is  reserved  for  utility  and  not  for  orna- 
ment. 

It  is  doutful  if  my  friend's  plan  will  meet  with  general 
adoption,  despite  his  hopefulness  and  confidence  ;  but  in 
the  directi6n  of  usefulness  much  can  be  done  in  the  way  of 
street-car  painting.  At  least,  the  various  roads  in  this  city 
should  adopt  a  general  system  of  painting  their  cars  that 
would  prevent  confusion  of  different  lines,  atid  there  is 
no  reason  why  the  route  and  destination  of  the  car  should 
not  be  painted  where  it  can  be  most  conspicuous — on  the 
side  of  the  car.  Handsome  lettering  is  just  as  artistic  as 
scroll-work  and  a  great  deal  more  useful. 


THE  BENTLEY-KNIGHT  ELECTRIC  RAILWAY. 


The  Bentley-Knight  Electric  Railway  Company,  of  115 
Broadway,  New  York,  have  just  issued  a  general  notice 
to  street-railway  companies,  from  which  the  following  ex- 
tracts are  taken.  ;    V  V      ,   .;  ;        ; 

"  The  Bentley-Knight  electric  tramway  having  been  in 
commercial  use  on  the  East  Cleveland  Horse  Railroad,  at 
Cleveland,  Ohio,  since  August,  1884,  and  having  success- 
fully solved  the  problem  of  city  surface  roads  by  experi- 
ments conducted  in  the  heat  of  Summer  and  during  the 
extreme  cold  and  heavy  snows  which,  at  Cleveland,  dis- 


tinguished the  Winter  of  1884 — 5,  and  the  company,  hav- 
ing completed  its  arrangements  with  the  Rhode  Island 
Locomotive  Works  for  manufacturing  up)on  a  large  scale, 
is  prepared  to  enter  into  contracts  to  build  and  equip 
electric  tramways,  or  street-railways,  complete  in  all 
details,  either  entirely  new  and  over  unoccupied  routes, 
or  to  replace  horse,  steam,  or  cable  roads  now  in  opera- 
tion— surface,  elevated,  or  underground.  The  Bentley- 
Knight  Electric  Railway  plant  consists  of  a  stationary 
source  of  power,  engines,  boilers,  and  dynamo-electric 
machines,  which  may  be  located  at  an  extreme  end  of  the 
line,  at  tide- water,  or  at  a  railway  station,  wherever  prop- 
erty or  fuel  is  cheapest ;  a  conduit  running  from  the 
source  of  power  to  and  along  the  whole  length  of  the  line, 
containing  stationary  and  permanent  conductors,  which 
receive  and  distribute  the  electric  current  to  the  motors 
placed  under  the  cars  and  geared  to  the  axles  ;  and  a  de- 
pending conductor  which,  passing  through  a  slot  in  the 
conduit  and  sliding  in  contact  with  the  stationary  con- 
ductors, maintains  unbroken  connection  with  the  source 
of  power.  All  the  parts  are  of  the  most  substantial  and 
enduring  character. 

"  The  direction  and  speed  of  the  car  are  controlled  at 
will  by  the  driver  from  either  end,  the  power  consumed 
being  always  proportionate  to  the  speed.  Movement 
from  rest  to  a  speed  of  fifteen  miles  an  hour  in  either 
direction  is  accomplished  by  the  movement  of  a  single 
lever.  The  driver  can  therefore  proceed  slowly,  almost 
imperceptibly  when  required,  and  take  any  desired  speed 
to  recover  lost  time.  The  operation  of  the  lever  requires 
no  exertion  and  the  ordinary  horse-car  drivers  are  em- 
ployed indifferently  for  both  duties.  i;    . 

"The  conduit  which  contains  and  protects  the  electric 
conductors  is  kept  perfectly  clean  by  brooms  attached  to 
some  of  the  cars.  The  facility  and  perfection  with  which 
the  small  conduit  is  kept  clean  commends  the  system  to 
the  approval  of  sanitary  boards.         ' .'!  ^  ":  r' *1     "^   •<  ^ 

"  Each  car  is  entirely  independent  of  any  other,  and  any 
car,  generator,  or  engine  may  break  down  without  inter- 
rupting the  traffic.  A  car  disabled  through  accident 
would  be  pushed  to  the  depot  by  the  succeeding  one. 
An  engine  or  dynamo  may  be  cut  out  for  any  reason  and 
at  any  time,  by  increasing  the  speed  of  others.  The  inde- 
pendence of  the  motors  and  expansibility  of  the  motor 
power  renders  the  system  wholly  independent  of  horses 
or  other  reserve.  The  power  consumed  is  proportioned  to 
the  number  of  cars  operated,  and  (neglecting  interest  on 
plant)  one  car  may  be  run  with  nearly  as  great  economy 
as  twenty.  •>    .  ■ 

"  Cars  may  be  stopped  as  quickly  as  desired,  may  reverse 
to  avoid  a  block,  and  be  replaced  on  the  track  (if  derailed) 
by  the  motor  without  injury. 

"  Powerful  sweepers  and  snow-ploughs,  driven  by  mo- 
tors supplied  from  the  same  conductors,  serve  to  keep  the 
road  in  good  condition  during  the  heaviest  winter  storms. 
The  same  cars  which  run  in  city  streets  at  from  six  to 
eight  miles  an  hour,  may  be  speeded  to  fifteen  or  twenty 
miles  on  suburban  extensions,  thus  saving  change  of  cars 
and  accomplishing  rapid  average  time  on  long  lines,  or 
lines  uniting  villages  or  neighboring  towns. 

"  In  applying  the  Bentley-Knight  electric  system  to  a 
horse-road  in  operation,  it  is  not  required  to  suspend  the 
traffic.  A  line  may  be  extended  at  any  time  without 
difficulty.      ;■•':■'■:. ^■•..^^■■'^■•X■>'••'^  •.v".'-'   ■  J-'-  ''.-'^'..  '■'- 
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"  The  machinery  on  the  car  has  no  reciprocating  parts ; 
there  is  therefore  no  lateral  hammering,  the  motion  is 
smooth,  and  the  wear  and  tear  greatly  reduced.  The 
absence  of  machinery  along  the  line  requiring  attention 
and  oiling,  and  the  automatic  brushing  of  the  track  and 
conduit,  contribute  to  diminish  the  cost  of  labor. 

"  Although  the  body  of  the  car  is  supported  upon 
the  motor-truck,  it  may  be  so  adjusted  that  closed 
bodies  may  be  used  in  winter  and  open  in  summer,  and 
closed  cars  with  motors  may  pull  open  cars  without 
motors. 

"  The  Bentley-Knight  Electric  Railway  Company  sub- 
mits comparative  estimates  of  the  prime  cost  and  expense 
of  construction  and  maintenance  of  electric,  cable,  and 
horse  railways,  and  estimates  for  changing  horse  and 
cable  roads  into  electric  roads  with  stated  economies. 
The  figures  will  vary  somewhat  in  different  localities,  in- 
asmuch as  material,  labor,  fuel,  and  animals  vary  in  value, 
but  are  approximately  accurate  for  New  York  City.  In 
considering  relative  cost  it  must  be  borne  in  mind  that 
both  the  cable  and  electric  systems  may  "  double  up  " 
cars  without  materially  mcreasing  the  cost  for  power  or 
labor,  while  the  horse-lines  must  frequently  double  up 
power  to  carry  the  single  load.  This  is  not  taken  into  the 
account,  but  it  consitutes  a  formidable  item." 

The  Bentley-Knight  Company  also  furnish  the  follow- 
ing comparative  estimates  as  to  cost  of  construction  and 
maintenance  of  horse,  cable  and  electric  roads  : 

.;'•■'      •"■■■■'     '    "  ■■  ■         No.  i.       ■■■'"■  "'- 

COST  OF   BENTLEY-KNIGHT   ELECTRIC  TRAMWAY. 

Estimate  on  cost  of  building  and  equipping  an  electric 
tramway  operating  40  cars  over  5  miles  of  double-track  ; 
headway  2%  minutes ;  average  speed  6  miles  an  hour. 

Track,  lo  miles,  at  $5,coo $50,000 

Cars,  40,  at  $3oo 32,000 

Conduit,  10  miles,  at  |i  1,660 .,.. 116,600 

Steam-power  plant 27,500 

Building  and  foundation 11,000 

Dynamos 44,000 

Motors,  40,  at  (1,200 .' 48,000 

Engineering 15,000 


1344,100 


ANNUAL   EXPENSE  OF   MOTIVE-POWER 


Coal,  s  tons  per  day,  at  $2.50 $4,562.50 

Engineer  and  assistant 1,500.00 

Firemen  (3) i  ,800.00 


Lubrication. 


540-00 

Interest  on  motive  plant,  6  percent,  of  $246,100 14,766.00 

Maintaining  plant,  3  per  cent 7,383.00 

Total $30,551-50 

:  y''  ,zr'-  No.  2.       ''^'''   '-"';''.'";'■"■  ■ 

HORSE  TO   ELECTRIC   (B-K.   SYSTEM).    "I 

Estimate  on  cost  of  changing  an  existing  horse  tramway 
into  an  electric  tramway ;  40  cars  and  5  miles  of  double- 
track. 

Conduit,  10  miles,  at  $i  1.660 $116,600 

Steam-power  plant 27,500 

Building  and  foundation 11,000 

Dynamos ^^,000 

Motors,  40,  at  $1,200 48,000 

Engineering ,0,000 

I257.100 

Annual  expense  for  motive-power  as  by  estimate  No,  i, 
^30.551-50. 


,,_.:-.;:; ;;.C.  ■'-::;•;.  '7.  •"'  v  -      ■    ■  '.  No.  3.   .  -    -'        ]^'''^  ■..''-  ^'■~'  ._ ;; 
CABLE  TO   ELECTRIC   (B-K.   SYSTEM). 

Estimate  on  cost  of  changing  an  existing  cable  road 
into  an  electric  tramway  j  40  cars  and  5  miles  of  double- 
track.       -■'■'■  ■  '   -'     ''-■      •  :-:--V_:;-' ;■;;'■.■;■;  I'v"       J:-'-/: 

Conductors,  10  miles,  at  $1,000 .;.:>.l'..  .  ....>if;ii. $10,000 

injUlaLOlo  ■.•...*...............  ifK.  .••..•»•.«•*••*••  ••*  ■  •  ^-*  •••••'•**«         ^,000 

Dynamos 44,000 

Motors,  40,  at  $1,200 48,000 

Engineering ....«......«> 2,000 

$113,600 

:■:;  ANNUAL  EXPENSE  OF  MOTIVE-POWER. 

Coal,  5  tons  per  day,  at  $2.50.. $4,562.50 

Engineer  and  assistant .. 1,500.00 

r iremen  (3). . .V ... . . .1  ^ . . *  • . *■  ■•..  .vii««.,>«»'.«-w«««««««9****^«......  1,800,00 

Lubrication ' 540.00 

Interest  on  motive   plant,  6  per  cent,   on  $113,600 -f- $414,750, 

original  cost  of  cable  plant 31,701.00 

Maintaining  plant,  3  per  cent..,........,,. 15,850.50 

,        .         $55i954-«> 

;-;:-^' :'/-.;:    ""   '■•■"■:■   No.  4.  '■  -  "'    '-fv.-.- 

COST  OF  HORSE  TRAMWAY.  J  -      ; 

Estimated  cost  of  laying  and  equipping  a  horse  tram- 
way having  5  miles  of  double-track  and  operating  40  cars : 

Double-track,  5  miles,  at  $10,000. $50,000 

Cars,  40,  at  $3oo • 32,000 

Horses,  360,  at  $125 45.000 

Building '. 35.000 

Total  cost $163,000 

ANNUAL   EXPENSE   OF  MOTIVE-POWER. 

Feeding,  replacing,  and  caring  for  360  horses,  at  $234  per  year —    $84,240 

Interest  on  investment  at  6  per  cent 9,720 

Maintaining  horse-stables'  plant '..... -9,000 

-.'-■-  ^^  ■ 

XotH,l  ,...••'.'•*•••••••'••••••'•••■•-•.-••.. ^1^02,960 

''■■■'-■  i'^- -.'I-''  '       -'No.  5.    •"'"  ' /■'•i".  ;.^.  .   v.,  ■  ',  V 

■\):x,::'-^  COST  of  cable  road.  .  ■    - 

Estimated  cost  of  cable  road ;  5  miles  of  double-track, 

operating  40  cars :  .    •  > 

'  1  » "•   ■    ■  ■  '    ,  ■".  * 

Double-track,  5  miles,  at  $56,650 '.....■...... $283,250 

Steam-power  plant 25,000 

Building  and  foundation.. ...>. .f... 40,000 

Curves 8,000 

Driving-machinery  and  sheaves. 7,500 

Cars,  40,  at  $900 > 36,000 

Engineering ^.. ....,,..,,.... »5,ooo 

$414,750 
.      ANNUAL   EXPENSE  OF  MOTIVE-POWER; 

Coal ^......  ....WW. $4,563.50 

Engineer  and  assistant , 1,500.00 

Firemen  (3) ...  1,800.00 

Oiling  2,000  sheaves '. 4,000.00 

Interest  on  motive  plant,  6  per  cent,  on  $414,750 34,885.00 

Maintaining  wire  rope 36,400.00 

Maintaining  plant,  3  percent.... 12,443.50 

:yr:'  ■;,■-  ■-'-   'v;  .,'■■'  -"  '''  .^:'-.:  ':  ■:  }-^'-'  -^-^    $75,590.00 

V       'COMPARATIVE  SUMMARY.       :  '  '    ^ 


COST  AND  MAINTENANCE  OF  BENTLEY-KNIGHT  ELECTRIC, 
HORSE,   AND   CABLE  RAILWAYS. 


ESTIMATE   FOR  NEWLY   CONSTRUCTED   LINES. 


Cost  of  horse  road 

"    "  electric  road. ...". 

"  "  cable  road 


. . • .  ,..,,..,.,  •»•. 


$162,000 

344»«oo 
4H.750 


■-i- 

•1- 
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ANNUAL    EXPENSE   OF    MOTIVE-POWER    FOR: 

Horse  road,  table  No.  4 (102,960.00 

Electric  "    table  No.  i 30.551 -50 

Cable      "    table  No.  5 75,590.00 

ANNUAL   SAVING   IN   COST  OF   MOTIVE-POWER  : 

Electricity  over  horses $72,408.50 

Electricity  over  cables 45,038.50 

The  Bentley-Knight  Company  further  offer  to  construct 
an  electric  railway  under  their  system,  or  to  modify  an 
existing  horse  or  cable  road  to  be  operated  by  their  sys- 
tem, and  will  demand  no  payment  for  such  construction 
or  alteration  until  a  reasonable  trial  has  demonstrated 
that  the  electric  road  possesses  all  the  advantages  claimed 

for  it  by  the  company. 

-■■■..     _ ^ 

Street-Railways  in  Buenos  Ayres. 

In  the  report  of  the  Municipality  of  Buenos  Ayres  for 
the  past  year  are  some  interesting  figures  about  street- 
railways  in  the  Argentine  capital,  and  it  is  noteworthy 
that  in  a  total  municipal  population  of  about  350,000 
people,  five  street-railways  are  stated  to  have  carried  near- 
ly 23  millions  of  passengers  during  the  twelve  months. 
The  following  are  the  official  figures :  City  of  Buenos 
Ayres  Tramway  Company,  56  kilometres,  9.954,116  pas- 
sengers; Anglo-Argentine  Tramways,  42  kilometres,  3,- 
886,444  passengers;  Central,  25  kilometres,  4,282,032  pas- 
sengers; Boca,  13  kilometres,  1,915,859  passengers;  Bel- 
grano,  12  kilometres,  2,793,864  passengers;  total,  148  kilo- 
metres ;  22,832,325  passengers.  The  street-railway  traffic 
of  the  city  of  Buenos  Ayres  engages  1,319  employes,  3,063 
horses,  and  180  cars. 

An  Elevated  Railway  in  Paris. 

A  RECENT  number  of  Science  has  the  following:  Jules 
Garnier  has  designed  an  elevated  railway  for  the  city  of 
Paris,  which,  it  is  expected,  will  be  in  running  order  in 
time  for  the  Exposition  of  1889.  It  will  be  28,800  metres 
(about  18  miles)  in  length,  and  will  cost  $10,000,000.  The 
structure  will  be  composed  of  two  tracks,  one  above  the 
other,  on  an  iron  frame.  The  whole  will  be  15  metres 
from  the  building  line,  and  vibrations  will  be  guarded 
against  by  special  appliances.  The  trains  will  be  com- 
posed of  three  American  cars,  each  14  metres  in  length, 
and  two  platform  or  open  cars.  They  will  run  every  five 
minutes  for  seventeen  hours  each  day,  and  will  have 
branches  connecting  with  the  several  railways.* 


The  Brooklyn  and  Long  Island  Cable  Road. 


The  directors  of  the  Brooklyn  and  Long  Island  Cable 
Company  have  elected  Austin  Corbin,  president;  William 
Richardson,  vice-president ;  N.  H.  Frost,  treasurer ;  Chas. 
Bruff,  secretary.  Work  on  the  road  has  been  commenced. 
The  structure  must  be  in  working  order  in  Atlantic 
avenue,  from  South  Ferry  to  Flatbush  avenue,  by  Octo- 
ber I  St,  1886,  and  the  cost  will  be  $2,000,000. 


Novel  Elevated  Railway. 


Captain  Meigs  is  busily  at  work  on  his  new  system  of 

elevated  street-railway  at  his  works  in  Cambridge.     The 

locomotive,  which  is  nearly  completed,  has  the  cab  in 

front.    The  experimental  passenger-QV  is  to  be  of  iron 


and  will  be  pushed  in  advance  of  the  locomotive.  It  will 
be  cylindrical  in  form  and  about  50  feet  long.  There  will 
be  two  lines  of  windows,  one  for  observation  and  the 
other  near  the  top  to  admit  light.  There  will  be  two 
rows  of  revolving-chars  on  each  side  and  the  car  will  be 
ventilated  by  a  new  invention.  The  chief  peculiarity  of 
the  road  and  rolling-stock  is  the  use  of  only  one  rail  with 
only  one  center  post  supporting  the  structure. 


STREET-RAILWAY  NOTES. 


A  STREET-CAR  which  does  not  require  switch  and  sid- 
ing on  meeting  another  car  has  been  contrived.  The  car 
is  kept  on  the  rails  by  means  of  a  fifth-wheel  in  front  of 
the  others,  and  catching  in  a  groove  between  the  rails ; 
the  guide-wheel  is  set  in  a  triangular  frame  on  the  fore- 
axle,  and  when  the  driver  raises  this  the  car  readily  leaves 
the  rails,  and  may  be  drawn  over  the  street  pavement  in 
any  direction. 

At  a  recent  meeting  of  the  directors  of  the  National 
Cable  Railway  Company  in  New  York,  William  S.  Wil- 
liams was  elected  president ;  Homer  A.  Nelson,  vice- 
president;  Thomas  W.  Evans,  treasurer;  A.  G.  Earle, 
secretary ;  and  Charles  P.  Shaw,  counsel.  The  company 
expect  to  begin  laying  their  tracks  inside  of  three  months. 
The  contracts  for  the  work  have  already  been  awarded. 

The  Thirty-fourth  Street  Ferry  and  Eleventh  Avenue 
Railway  Company  propose  to  build  tracks  in  this  city 
from  Thirty-fourth  Street  Ferry,  East  River,  along  Thirty- 
fourth  street,  Lexington,  Park  and  Eleventh  avenues  to 
io6th  street  with  several  branches  and  connections. 

The  Union  Transit  Company,  of  Chicago,  111.,  has  been 
incorporated  to  construct  and  maintain  a  line  or  lines  of 
elevated  railway  from  such  points  in  Chicago  to  such 
points  outside  the  city  as  the  company  shall  determine 
upon  ;  capital  stock,  $5,000,000. 

A  railway  similar  to  that  on  Mount  Washington  is  to 
be  constructed  on  Mount  Royal,  at  Montreal.  The  road 
is  to  be  completed  by  September,  and  18  cents  will  pay 
for  a  round-trip  ride  from  any  section  of  the  city  and  the 


ascent  of  the  mountain. 


( 


An  electric  railway  and  power  company  has  been  organ- 
ized in  St.  Louis,  Mo.  The  projectors  of  the  enterprise 
say  that  they  are  going  to  operate  an  elevated  or  surface 
railway  by  means  of  electrical  transmission  of  ix)wer. 

Opposition  is  so  strong  in  Concord,  N.  H.,  to  the 
recent  authorized  use  of  steam-motors  on  the  street-rail- 
way to  Penacook  that  the  courts  will  probably  be  appealed 
to.     The  reason  is  that  the  motors  frighten  horses.    . 

In  the  department  of  New  Inventions  of  this  month's 
Journal  are  publisjied  descriptions  of  a  metallic  cross- 
tie  for  elevated  and  surface  roads,  and  an  improved  con- 
struction of  street-railway  tracks. 

Work  was  commenced  July  ist  on  the  elevated  railway 
which  is  to  be  built  between  Kansas  City  and  Wyandotte, 
Kan.,  about  two  miles  in  length,  to  connect  with  the  new 
cable  railway.      ■ '■  ■.  /  '   /  •    :  ,i/  '   v    |  :^ 

f  A  CHARTER  has  been  granted  by  theWaterloo,  la.. 
City  Council  to  J.  R.  Reynolds,  of  Boone,  to  build  a 
street-railway  in  Waterloo.         ,  .,     v     ,:        :.  f-       : 

The  Suburban  Street- Railway  Company,  of  Peoria,  III., 
has  been  incorporated  with  a  capital  stock  of  $15,000. 
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Provencal's  Car-Coupling.' 


Francois  V,  Isoire  dit  Provencal,  of  St.  Frederic, 
Quebec,  Canada,  is  the  inventor  of  a  novel  form  of  car- 
coupling  which  is  herewith  illustrated  and  described. 
The  object  of  the  inventor  is  to  provide  a  device  by  which 
any  given  car  in  a  train  of  cars  can  be  coupled  or  un- 
coupled from  one  given  point — such  as  the  tender  of  the 

T' 


at  each  side  of  the  car,  so  that  the  ends  of  cars  may  be 
reversed.  E'  is  a  cam  or  thumb  placed  near  each  end  of 
each  shaft,  and  each  secured  to  the  shaft  at  a  different 
angle  from  any  other  in  the  same  train,      :j^        ■  :    ;■;   <; 

F  is  the  coupling-pin,  forming  the  point  of  a  hook 
pivoted  outside  of  the  shaft  E,  and  over  the  same  and  the 
cam  E'.  The  shaft,  which  is  joumaled  to  the  tender,  (or 
to  the  car  or  point  from  which  it  is  intended  to  operate 
the  same),  carries  a  spur-wheel  G,  geared  by  a  train  of 
wheels  H,  to  a  pinion  I,  u{>on  the  axle  of  which  is  secured 
a  hand-crank  I'.  K  is  a  spring  lifting-bar  holding  up  the 
link,   and   L   is  an   adjusting-bar  on   the   opposite   car 


Fig- 1,  -r:  ?. 


PROVENCAL  S  CAR-COUPLING. 


engine,  the  brake-van,  or  any  other  point  at  which  the 
operating-gear  is  located — and  the  device  consists  of  a 
shaft  journaled  to  the  under  side  of  the  car-floor,  and 
to  one  side  thereof,  and  provided  with  a  tongue-and-fork 
coupling,  so  as  to  couple  automatically  into  line  when  the 
cars  are  brought  together.  This  shaft  is  provided  with  a 
cam  or  thumb,  set  at  a  different  angle  on  each  shaft,  and 
so  placed  as  to  lift  the  coupling-pin,  which  takes  the  form 
of  a  hook  pivoted  over  and  outside  the  center  of  the  shaft 
and  at  right  angles  thereto.  The  shaft  or  line  of  shafts  is 
operated  by  a  crank  and  a  train  of  wheels  upon  the  tender, 
the  brake-van,  or  other  suitable  point  in  the  train.    A 


secured  rigidly,  and  bent  to  engage  the  top  of  the^'pro- 
jecting  arm  k,  and  to  depress  it,  so  as  to  allow  the  link  to 
drop  into  the  proper  position  to  enter  the  approaching 
draw-head.    '    -    ^   •'      ;.  •    -   '        :  ,•     ^   •     v  - 


Fig.  2. 


PROVENCAL  S   CAR-COUPLING. 


device  regulating  the  position  of  the  link  is  also  provided, 
consisting  of  a  spring  lift  holding  up  the  projecting  end 
of  the  link,  and  a  projecting  bar  on  the  opposite  car 
engaging  the  lifter  and  depressing  it  to  lower  the  link  if 
demanded  by  the  relative  position  of  the  two  draw-heads. 

In  the  accompanying  cuts.  Fig.  i  is  a  plan  of  a  car-plat- 
form with  the  adjoining  tender  and  part  of  another  car  ; 
Fig.  2  an  elevation  of  the  same,  and  Fig.  3  an  end  view  of 
a  car,  showing  the  coupling-pin  lifted  and  the  link  un- 
coupled, y^.  _.— ;;^■  ^;^••^;■  ::\0v^;>'^'-:  v^^c^v;  \--:V.;.::>  ?;•;.    -  [■  :^  ':' 

A  A  are  car-platforms,  and  B  is  the  tender.  C  are  the 
draw-heads,  and  D  the  coupling-links,  all  of  the  ordinary 
construction.  E  are  shafts  journaled  to  the  under  side  of 
the  car- floor  and  near  the  side  of  the  car,  one  end  having 
a  fork  <?,  with  flaring  mouth,  and  the  other  end  a  flat 
tongue  e',  intended  to  enter  the  fork  e,  automatically 
coupling  the  same  rotatively.   One  of  these  shafts  is  placed 


The  device  operates  as  follows :    All  the  cars  being 
coupled,  the  shafts  E,  are  also  coupled  rotatively,  and  the 


Fig.  3. 


PROVENCAL  S    CAR-COUPLING 


entire  line  of  shafts  in  one  train  may  be  rotated  by  the 
fireman  or  other  operative  by  means  of  the  crank  I',  and 
in  the  course  of  one  complete  revolution  of  the  line  of  the 


-'-:■- :-r 
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shafts  E,  all  the  coupling-pins  F,  will  have  been  raised 
and  dropped  again  in  succession.  When  the  pin  F,  is 
raised,  the  link  is  uncoupled  and  the  two  corresponding 
cars  may  be  moved  apart. 

If  any  particular  car  is  to  be  uncoupled,  a  person  will 
watch  the  corresponding  coupling-pin,  and  when  raised 
will  signal  to  the  person  turning  the  handle  I',  who,  upon 
receiving  the  signal,  will  cease  to  work  the  crank,  as  the 
car  in  question  is  then  uncoupled  and  may  be  moved  oflf. 
In  coupling  it  is  only  necessary  to  see  that  the  crank  is 
turned  into  such  a  position  that  none  of  the  coupling- 
pins  are  raised  out  of  engagement  with  the  link. 


Cowden's  Gearing  for  Reverse-Shafts. 


William  F.  Cowden,  of  Cumberland,  Md.,  is  the  in- 
ventor of  an  improved  gearing  for  reverse-shafts  the 
construction  and  operation  of  which  are  shown  in  the 
accompanying  cuts.  Fig.  i  is  a  plan  view  of  the  device, 
and  Figs.  2  and  3  are  elevations  taken  from  opposite  sides 
thereof. 


Fig*  2. 


'     cowden's  gearing  for  reverse-shafts.  ' 

Two  twin  shafts  A  B,  are  journaled  in  suitable  bearings 
in  the  main  frame,  and  are  arranged  parallel  to  each  other. 
One  of  these  shafts  is  provided  with  a  crank  C,  which  is 
connected  by  a  pitman  D.  with  a  cross-head  E,  connected 
with  and  driven  by  the  piston-rod  F.  The  steam-cylinder 
G,  may  be  connected  with  the  steam-generator  in  any  de- 
sired manner.  On  one  end  the  shafts  are  provided  with 
fly-wheels  A'  B',  provided  with  crank-pins  a  d,  and,  pre- 
ferably, with  counterpoise-blocks  a'  b' .  The  pins  a  b,  are 
connected  by  a  connecting-pitman  H,  which  is  so  arranged 
as  shown,  that  the  shafts  will  be  revolved  in  opposite  or 
reverse  directions.  The  motions  of  the  shafts  are  steadied 
by  the  fly-wheels  and  the  added  counterpoises. 

On  the  shafts  A  B,  and  in  line  with  each  other,  are  fixed 
eccentric  disks  I  I',  arranged  with  their  longest  radii  at  an 
angle  (approximately  a  right  angle)  to  the  crank-pins  a  b. 


on  their  respective  shafts.  The  rings  I*  P,  of  these 
eccentrics  are  connnected  by  a  strap  I*.  By  these  eccen- 
trics the  cranks  will  be  kept  off  the  dead-center,  and 
they  operate  to  give  uniformity  to  the  movement  of  the 

machinery.  •.jv-  ■^■\.-:'M\X:_:-\^:^:r:'^::.\  :A'^S -■'■'■:■:  '■' 
By  this  improvement  a  high  rate  of  speed  may  be  at- 
tained, and  the  machinery  will  run  easily  and  smoothly. 
The  constructions  are  light,  not  liable  to  get  out  of  repair, 
and  can  be  quickly  and  cheaply  repaired  when  necessary. 
The  device  is  especially  adapted  for  driving  the  shafts 
of  twin  propellers,  but  it  can  also  be  employed  to  serve  a 
number  of  other  useful  purposes.  ;  , 


Wilder's  Safety-Valve. 


Henry  C.  Wilder,  of  Ashby,  Mass.,  is  the  inventor  of 
an  improved  safety-valve  especially  adapted  for  locomo- 
tives, the  construction  and  operation  of  which  are  shown 
in  the  accompanying  cuts.  Fig.  i  is  a  longitudinal  sec- 
tion of  a  safety-valve  embodying  the  improvement ;  Fig. 
2  a  longitudinal  section  taken  in  a  plane  at  right  angles 
to  that  of  Fig.  i ;  Fig.  3  a  transverse  section  thereof  taken 
on  the  line  x  x  in  Fig.  i,  and  Fig.  4  a  detail  view  there- 
of. Fig.  5  is  a  longitudinal  section  of  a  valve,  showing  a 
modification  ;  Fig.  6  a  sectional  detail  view  of  the  modi- 
fication, and  Fig.  7  another  sectional  detail  view  of  the 
same.      ,        .  -  •...••..  'I 


Fig.  I. 


Fig.  2. 


WILDER  S   SAFETY-VALVE.  ; 

A  is  the  frame  of  the  valve  by  which  the  various  parts 
are  supported.  As  shown,  it  consists  of  two  arm-like 
portions  a  a',  fastened  upon  a  base-piece  B,  and  bearing  at 
their  ends  a  cylindrical  rim-like  portion  C.  These  arm- 
like portions,  the  base-piece,  and  the  ring-like  portion  are 
preferably  made  integral.  The  base-piece  B,  is  of  circular 
form  and  hollow.  It  extends  for  a  considerable  distance 
laterally  beyond  the  arm-like  portions  a  a'.  This  is  to 
afford  provision  for  the  escape  of  steam  through  aper- 
tures b,  in  the  upper  p>ortion  of  the  base-piece  B.  A 
coupling-piece  D,  is  adapted  to  be  screwed  into  the  lower 
portion  of  the  base-piece  B,  this  coupling-piece  being 
adapted  to  be  secured  in  any  suitable  manner  to  a  steam- 
boiler.     Near  its  upper  end  the  coupling-piece  constitutes 
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a  valve-seat  for  a  valve  E.  Guides  c,  on  the  valve  E 
guide  the  valve  in  its  movements.  A  recess  in  a  projec- 
tion c",  in  the  upper  portion  of  the  valve  is  adapted  to 
receive  one  end  of  a  pin  F.  The  valve  is  further  guided 
in  its  movements  by  the  projection  c,  which  is  adapted  to 
move  through  an  aperture  in  the  upper  p  rtion  of  the 
base-piece  B.  As  shown,  the  outwardly-extending  end 
of  the  pin  F,  is  bifurcated.  :  j"^  ";;;-':  ::':V  f  v:  v 
G  is  a  lever  fulcrumed  near  one  end  upon  a  fulcrum- 
niece  d,  forming  part  of  the  frame  A.  About  midway  in 
its  length  the  lever  G,  is  recessed  upon  its  under  side  to 
receive  the  bifurcated  end  of  the  pin  F.  It  will  be  seen 
that  when  the  valve  E,  is  raised  from  its  seat,  it  op>erates 
to  move  the  lever  G,  through  the  medium  of  the  pin  F. 
H  is  an  adjustable  section  of  the  lever  G.  It  is  adapted 
to  be  moved  backward  and  forward  upon  the  upper  sur- 
face of  the  lever  G.  Owing  to  the  contour  of  the  upper 
surface  of  the  lever  G,  the  adjustable  section  H,  may  be 
moved  thereon  in  a  direction  oblique  to  the  direction  of 
the  movement  of  the  valve. 


Fig.  4- 


Fig.  3^ 


WILDER  S   SAFETY-VALVE. 

A  set-screw  I,  engaging  with  one  end  of  the  adjustable 
section  H,  and  bearing  at  its  free  end  upon  the  main 
section  of  the  lever  G,  may  be  adjusted  to  vary  the  posi- 
tion of  the  adjustable  section  H,  upon  the  main  section 
of  the  lever  G.  Guides  e  e',  on  the  main  section  of  the 
lever  G,  guide  the  adjustable  section  H,  in  its  move- 
ments. "■•■.-,;■■::■■,■:  .'•■■o.■^:•.■'.'••■.;    '.    ■■■".■•■  sV;- 

J  is  a  spring,  shown  as  helical,  arranged  between  the 
arm-like  portions  a  a',  of  the  frame  A.  Bearing-pieces 
K  K',  are  arranged  one  upon  each  end  of  the  spring  J. 
The  bearing-piece  K,  is  provided  with  a  projection  /, 
upon  its  lower  side.  Such  projection  is  preferably  knife- 
edged  at  its  lower  extremity,  and  is  adapted  to  bear  upon 
the  upper  surface  of  the  adjustable  section  H,  of  the  lever 
G.  The  bearing-piece  K',  is  provided  upon  its  upper 
surface  with  a  projection  g,  adapted  to  receive  a  knife- 
edged  projection  h,  upon  the  inner  end  of  a  cylindrical 
plug  L,  fitting  within  the  rim-like  portion  C,  of  the  frame 
A,  and  secured  therein  by  screws  or  otherwise.  The  plug 
L,  may  be  adjusted  inwardly  and  outwardly  to  vary  the 
resistance  of  the  spring  J.  The  knife-edge  may  be  ar- 
ranged upon  the  bearing-piece  and  the  projection  which 
receives  it  upon  the  plug,  if  desirable. 

The  lever  G  is  combined  with  a  device  whereby  the 
valve  may  be  opened  at  pleasure.  This  device,  as  shown, 
consists  of  a  lever  M,  having  a  bifurcated  end  extending 
between  the  arm-like  portions  a  a',  of  the  frame  ^.  The 
bifurcated  arms  of  the  lever  pass  one  upon  each  side  of  the 
pin  F,  and  so  as  not  to  interfere  with  the  rising  of  the 
valve.  A  projection  or  rib  /,  upon  the  upper  surface  of 
the  lever  M,  is  shown  for  acting  against  the  lever  G.  By 
manipulating  the  lever  M,  the  valve  E,  may  be  raised 


from  its  seat.  N  is  a  cylindrical  case  or  shell  adapted  to 
inclose  the  parts.  It  may  be  moved  on  and  off  longitu- 
dinally at  pleasure.         v     ■;:?:-;•  ;  v    .^  -    •  |,      . 

Steam  entering  the  coupling-piece  D,  operates  to  raise 
the  valve  E,  from  its  seat.  Force  is  thereupon  exerted 
upon  the  lever  G,  by  means  of  the  pin  F,  which  force  the 
spring  J,  has  a  tendency  to  counteract.  As  the  lever  G, 
is  raised,  however,  it  operates  to  oscillate  the  spring  J,  in 
one  direction,  thus  shifting  the  point  upon  the  lever 
where  the  resistance  of  the  spring  is  exerted,  and  moving 
such  point  of  resistance  more  and  more  out  of  the  line  of 
application  of  force  exerted  by  the  escaping  steam.  By 
this  arrangement  the  tendency  of  the  resistance  of  a 
spring  to  increase,  when  arranged  to  receive  the  applica- 
tion of  a  force  exerted  to  overcome  such  resistance  in  a 
direct  line,  is  overcome,  and  the  danger  arising  from  sud- 
den and  undue  increase  of  boiler-pressure  is  aVerted.  By 
varying  the  position  of  the  adjustable  section  H,  of  the 
lev^er  G,  the  valve  may  be  set  to  operate  at  any  desired 
steam-pressure,  as  by  such  variation  the  resistance  of  the 
spring  may  be  increased  or  decreased.  f'  ". 


%: 
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Fig.  <Sk* 


Fig.  7. 


.    WILDER'S   safety-valve.    ":. ;  \.-j. 

In  the  modification  shown  in  Figs.  5,  6,  and  7  the  frame 
A,  as  shown  in  Figs,  i,  2  and  3,  is  not  needed,  and  for 
this  reason  the  shell  N,  and  the  base-piece  B,  are  prefer- 
ably made  integral.  O  is  a  frame  having  a  circular  base 
portion  o,  and  arm-like  portions  0'.  A  semi-circular  con- 
necting-piece 0^,  extends  between  the  arm-like  portions 
0',  but  this  may  be  omitted.  In  this  modification  the  pin 
F,  is  preferably  made  integral  with  the  frame  O.  A  pro- 
jection o^,  upon  the  under  side  of  the  circular  base  por- 
tion 0,  of  the  frame,  serves  to  raise  the  base  portion  some- 
what above  the  bottom  of  the  case  or  shell  N. 

The  spring  J,  is  arranged  within  the  frame  O.  The 
lower  end  of  the  spring  rests  upon  a  bearing-piece  K.  A 
screw  /,  passing  through  a  screw-threaded  aperture  in  the 
projection  0^,  on  the  base  portion  0,  is  affixed  to  the  bear- 
ing-piece K.  A  bearing-piece  K',  is  arranged  upon  the 
opposite  end  of  the  spring  J.  This  bearing-piece  has  a 
knife-edged  projection  upon  its  upper  surface  adapted  to 
bear  upon  the  adjustable  section  H,  arranged  beneath  and 
adapted  to  be  moved  backward  and  forward  within  guides 
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upon  the  lever  G.  The  lever  G,  is  fulcrumed  at  r,  upon 
downwardly-extending  parts  of  the  arm-like  portions  o', 
of  the  frame  O.  Pins  or  projections  s,  on  the  lever  G,  are 
adapted  to  abut  against  projections  s',  near  the  upper  end 
of  the  arm-like  portions  o' ,  and  prevent  the  lever  G,  from 
moving  as  far  in  one  direction  as  it  would  otherwise  do. 

The  set-screw  I,  has  upon  it  a  circumferential  rim 
adapted  to  engage  with  a  slot  in  the  adjustable  section  H, 
of  the  lever  G,  whereby,  when  the  screw  is  turned,  it  will 
carry  the  adjustable  section  with  it  in  its  forward  and 
backward  movement.  A  stop  /,  on  the  adjustable  section 
H,  prevents  too  great  an  extended  movement  in  one 
direction.  The  knife-edged  projection  upon  the  cylin- 
drical plug  L,  bears  upon  the  upper  surface  of  the  lever 
G.  By  adjusting  the  screw  p,  inwardly  or  outwardly,  the 
resistance  of  the  spring  J,  may  be  varied. 

The  operation  of  this  modification  is  that  of  toggle- 
levers,  of  which  the  frame  O,  constitutes  one  lever,  and 
the  lever  G,  the  other.  When  pressure  is  exerted  upon  the 
valve  it  operates  to  raise  the  frame  or  lever  O.  The  lever 
G,  is  then  caused  to  be  moved  against  the  resistance  of  the 
spring  J,  the  result  being  that  the  levers  are  oscillated. 

It  is  claimed  by  the  inventor  that  his  device  is  simple 
in  construction  and  easy  of  adjustment,  and  is  especially 
adapted  for  use  on  locomotives  as  a  gradually-opening 
safety-valve  requiring  the  manipulation  of  but  one  part 
only,  and  no  secondary  adjustment.  The  safety-valve  is 
also  claimed  to  operate,  within  practical  and  reasonable 
limits,  to  any  desired  pressure. 

The  device  is  controlled  jointly  by  the  inventor  and 
Joel  G.  Willard,  of  New  York  City,  to  whom  he  has  as- 
signed one-half  the  patent-rights. 


Miller's  Nut-Lock. 


Frank  L.  Miller,  of  Indianapolis,  Ind.,  is  the  inven- 
tor of  a  new  form  of  nut-lock,  which  is  herewith  illus- 
trated and  described.  In  the  accompanying  cuts,  Fig.  i 
is  a  view  of  a  bolt  passing  through  a  couple  of  boards 
with  a  nut,  and  the  nut-lock  in  place  on  the  bolt,  the 
boards  and  nut  being  in  cross-section ;  Fig.  2  an  end  view 
showing  the  lock  entered  upon  the  thread  of  the  bolt,  and 
Fig.  3  a  front  view  showing  the  shape  of  the  lock  as 
stamped  from  the  sheet  of  steel. 


Fig.  I.  Fig.  2. 

miller's  nut-lock. 

In  detail,  nl  is  the  lock-piece,  and  is  made  from  a  piece 
of  sheet  steel,  one  arm  a  little  longer  than  the  other,  the 
of>ening  O,  being  cut  in  horseshoe  shape,  so  that  the 
points  p,  are  drawn  in  slightly  toward  each  other,  b  is 
the  bolt,  and  n  is  the  nut.  When  the  nut  has  been 
screwed  up  as  tight  as  desired,  the  lock-piece  is  driven 
down  in  front  of  the  nut  astride  the  bolt  in  such  a  manner 
that  one  arm  of  the  lock-piece  presses  closely  against  the 
turning-off  side  of  the  nut,  and  in  a  manner  wedges  it 
down,  while  the  other  arm  of  the  lock-piece  is  at  the  dis- 


tance of  one  thread's  width  from  the  other  side  of  the 
nut.  The  wedged  arm  prevents  the  nut  from  turning  of) 
or  getting  loose,  while  the  other  arm  of  the  lock-piece, 
being  free  from  contact  with  the  nut,  is  not  liable  to  be 
carried  round  on  the  thread  by  any  movement  of  the  nut. 

The  nut  and  lock-piece  are  shown  in  proper  relative 
position  in  Fig.  2.  The  longer  arm  of  the  lock-piece  is 
the  one  which  should  bear  against  the  nut,  as  it  gives  a 
longer  bearing  in  the  thread  of  the  bolt.  It  will  be  found 
that  when  the  points  of  the  lock-piece  pass  the  center  of 
the  bolt  they  will  spring  toward  each  other,  thus  holding 
the  lock-piece  firmly  in  place. 

The  device  is  claimed  to  be  simple,  reliable  and  inex- 
pensive. It  is  now  controlled  by  the  inventor  and  Glen- 
wood  Preble,  of  Indianapolis,  to  whom  one-half  the  pat- 
ent rights  has  been  assigned.  .      i 


Raper's  Draw-Bar  and  Coupling. 


William  Raper,  of  Windsor,  Ont.,  Canada,  has  re- 
cently invented  an  improved  draw-bar  and  car-coupling, 
the  construction  and  operation  ot  which  are  shown  in  the 
accompanying  cuts.     Fig.  i  is  a  perspective  view  of  the 


RAPER  S   draw-bar   AND   COUPLING. 

improved  car-coupling  attached  to  two  freight-cars  ready 
to  be  coupled  together  ;  Fig.  2  a  vertical  central  section 
through  the  car-coupling,  one  draw-head  having  its  hinged 
cover  opened  and  the  coupling-pin  removed ;  Fig.  3  a  side 
view  of  one  draw-head,  and  Fig.  4  a  plan  thereof. 


Fig.  2. 


-»  3 


/*. Fig.  4. 


RAPER  S   DRAW-BAR   AND   COUPLING, 

A  is  the  draw-bar  of  an  ordinary  link-and-pin  coupler, 
provided  with  a  draw-head  B,  of  the  ordinary  construc- 
tion, except  that  its  top  side  C,  does  not  form  an  integral 
part  of  the  draw-head,  but  forms  a  separate  piece,  which 
is  hinged  at  its  rear  end  to  the  body  of  the  draw-head  so 
as  t6  form  a  hinged  lid  thereto,  which,  when  opened,  gives 
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free  access  to  the  recess  in  the  draw-head.  The  hinged 
tot»  C,  has  formed  on  it  near  its  free  end  the  shoulders  or 
offsets  a,  which,  when  the  top  is  closed,  impinge  against  the 
solid  portions  b  of  the  draw-head.  D  is  a  lip  formed  near 
tlie  free  end  of  the  hinged  top.  It  forms  a  convenient 
handle  with  which  the  operator  may  open  the  hinged  top. 
E  is  a  hook  attached  to  the  face  of  the  car  in  which  the 
link  is  to  be  hung  when  not  coupled.  -  :• '     ,;.  ■  ■; 

In  practice  the  operation  of  coupling  cars  with  this 
coupling  may  be  proceeded  with  in  the  same  manner  as 
with  the  common  link-and-pin  coupling  in  ordinary  use  ; 
but  it  may  also  be  performed  in  a  manner  entirely  differ- 
ent which  excludes  all  liability  of  accidents  and  saves 
time.    ''  ■"'■■•:-^  '•"'"'■■•  "'-'••      "•■  -  ^-r;  V-   .•..:■:.  • '■•^  ■"■-':-■-  ■■■>>:".■■•■••  ■;  .• 

It  is  well  known  that  in  making  up  a  freight-train  com- 
posed of  cars  provided  with  the  ordinary  link-and-pin 
coupling  the  cars  have  to  be  assembled  and  coupled  one 
by  one,  by  the  use  of  an  engine,  and  no  coupling  can  be 
made  between  stationary  cars.  With  this  coupler  a  coup- 
ling can  be  effected  between  stationary  cars  without  the 
use  of  an  engine.       ^-^  :^v■•::^^  :-.  •  v-/:^V^--::'-.-;-^-?^-^  ■";-■-■;■'■:  .•: 

To  make  up  a  train  where  the  cars  are  provided  with 
this  device,  the  pins  and  links  are  first  removed  from  the 
the  draw-heads,  then  the  cars  are  assembled  or  backed 
up  against  each  other.  The  further  use  of  the  engine  is 
now  dispensed  with,  and  for  greater  safety  it  may  be 
moved  some  distance  away.  While  the  cars  are  now  in 
this  stationary  position  with  the  draw-heads  impinging 
against  each  other,  the  brakeman  enters  between  the  cars, 
opens  the  lids  of  the  draw-heads,  drops  a  link  in  the  re- 
cesses of  the  two  draw-heads,  closes  the  lid  again  and 
inserts  the  pins.  Thus  all  the  cars  are  coupled  together, 
and  the  time  required  is  greatly  less  than  with  the  ordi- 
nary coupler,  while  the  danger  is  entirely  removed.  This 
mode  of  coupling  can  even  be  performed  where  but 
one  of  the  two  draw-heads  has  the  removable  lid,  as  the 
link  can  be  easily  inserted  endwise  into  the  other  draw- 
head. 

It  will  be  seen  that  the  strain  in  hauling  does  not  come 
upon  the  hinge,  but  is  taken  up  by  the  offsets  or  shoulders 
a,  and  the  lid  when  closed  is  firmly  seated  against  any 
other  displacement,  except  in  the  direction  in  which  it 
opens,  and  which  is  resisted  by  its  own  weight  and  the 
weight  of  the  pin. 


Haskell  &  Fleming's  Anti-Pressure  Valve. 


Charles  S.  Haskell  and  William  B.  Fleming,  of 
Philadelphia,  Pa.,  are  the  inventors  of  an  improved  anti- 
pressure  steam  and  water  valve,  the  construction  and 
operation  of  which  are  shown  in  the  accompanying  cut, 
which  represents  a  sectional  view  of  the  valve. 

C  is  the  handle,  and  D  the  stem,  B  B  the  main  valve, 
and  A  A  the  secondary  valve.  To  close  the  valve  the 
handle  C,  is  pressed  down,  thus  closing  the  secondary 
valve  and  gradually  bringing  the  full  pressure  to  bear 
upon  the  upper  side  of  the  main  valve  as  it  closes.  To 
open  the  valve  the  handle  C,  is  raised,  opening  the  second- 
ary valve  and  gradually  taking  the  pressure  from  the  top 
of  the  main  valve  until  the  friction  only  remains  to  be 
overcome.        .:,,■.:;,      :•      ./ -.    .  :i  :■;-■■' ^w'.-  v,-.:":.  ;,-^r.----^:-'-   :-  .  ^ 

The  operation  of  the  device  is  as  follows:  In  the  posi- 
tion shown,  the  pressure  entering  by  the  pipe  P,  passes 


through  the  passage  E,  past  the  auxiliary  valve ;  thence 
through  the  passage  into  the  chamber  above  the  main 
valve,  thereby  seating  the  main  valve  firmly  and  closing 
the  same.  If  the  handle  C,  be  raised,  the  opening,  E  will 
be  closed  and  the  opening  F  will  be  opened.  Therefore 
the  water  above  the  main  valve  will  flow  downward  and 
escape  through  the  opening  F,  and  the  pressure  acting 
beneath  the  main  valve  and  in  the  annular  space  around 
will  raise  the  same  in  the  chamber  above  it.  It  will  be 
observed  that  the  upper  part  of  the  main  valve  is  larger 
than  the  seating  portion  below.  It  is  obvious  that  the 
valve  should  be  suitably  packed  and  provided  with  suit- 
able seats,  as  is  shown  in  the  accompanying  cut. 


.    :  '   -HASKELL   &    FLEMING'S   ANTI-PRESSURE   VALVE.        '  ^ 

The  inventors  have  also  designed  an  attachment  to  the 
device,  by  which  it  can  be  operated  entirely  by  electricity, 
thus  enabling  it  to  be  controlled  from  a  distance.  By 
this  attachment  the  device  can  be  made  to  serve  a  num- 
ber of  useful  purposes. 

It  is  claimed  for  the  device  that  it  operates  with  the 
pressure  and  not  against  it ;  that  it  is  perfectly  balanced, 
because  the  pressure  is  removed  and  gradually  equalized 
in  its  first  movement,  by  means  of  a  small  secondary  valve 
inside  and  forming  part  of  the  main  valve  ;  that  it  is  an 
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absolute  cut-off,  since,  in  closing  the  pressure  is  brought 
gradually  upon  the  top  of  the  valve  until  the  full  steam 
or  water-pressure  is  exerted  to  keep  it  closed,  and  that  it 
can  be  operated  by  a  child,  even  the  largest  sizes,  without 
the  intervention  of  machinery. 


Dougherty  &  Bryant's  Metallic  Cross-Tie  for  Elevated 
and  Surface  Railways. 


Edward  D.  Dougherty  and  George  B.  Bryant,  of 
Philadelphia,  Pa.,  are  the  inventors  of  a  metallic  cross-tie 
for  elevated  and  surface  railways,  which  is  herewith  illus- 
trated and  described.  The  object  of  the  inventors  is  to 
provide  means  for  conveying  the  water,  oil,  and  dirt  fall- 
ing on  the  ties  into  suitable  conduits  located  alongside 
of  the  track,  and  also  to  provide  yielding  ties,  whereby  the 
noise  occasioned  by  passing  trains  is  considerably  dead- 
ened, and  the  wear  of  the  rails  and  car-wheels  lessened. 

In  the  accompanying  cuts,  Fig.  i  is  a  view  in  perspec- 


secured  to  the  girders  by  means  of  the  laterally-projecting 
lugs  d,  cast  integral  with  the  boxes.  The  cross-ties  C,  are 
also  preferably  made  of  cast  metal,  and  are  hollow  and 
provided  on  their  upper  surfaces  with  transverse  grooves 
e,  in  which  the  rails  rest,  and  with  the  upwardly-project- 
ing flanges  F,  which  conform  to  the  web  of  the  rails  and 
serve  as  fish-plates.  The  ties  are  adapted  to  rest  on  the 
semi-elliptic  springs  B,  and  move  vertically  within  the 
box,  and  the  upper  surface  thereof  between  the  grooves 
for  the  rails  are  concaved  so  as  to  direct  the  water  and 
oil  falling  thereon  toward  the  longitudinal  center  of  the 
ties,  from  which  it  passess  through  the  perforations  e',  in 
the  upper  and  lower  faces  of  the  ties  into  the  grooves  in 
the  box  A.  These  grooves  can  incline  slightly  toward 
one  side,  so  as  to  convey  the  water  into  a  spout  or  con- 
duit located  alongside  of  the  track.  The  ties  C,  are  placed 
in  position  on  the  springs,  (which  instead  of  being  semi- 
elliptic,  can  be  of  any  other  shape,  and  instead  of  being  of 
metal  can  be  made  of  rubber),  and  hence  it  will  be  seen 


DOUGHERTY   &   BRYANT  S   METALLIC  CROSS-TIE   FOR   ELEVATED   AND   SURFACE   RAILWAYS. 


tive  of  the  cross-tie  and  box ;  Fig.  2  a  longitudinal  sectional 
view  of  the  same,  and  Fig.  3  a  transverse  sectional  view. 

A  represents  a  rectangular  box  open  at  opposite  ends 
and  provided  with  the  longitudinal  groove  or  gutter  a, 
which  latter  is  preferably  semi-circular.  This  box  is  made 
of  cast  metal,  and  the  opposite  sides  are  connected  to- 


that  as  a  train  passes  over  the  same,  the  tie  yields  to  the 
weight  thereof,  and  consequently  the  noise  produced  by 
a  train  passing  over  a  solid,  unyielding  structure  is  obvi- 
ated. Again,  by  causing  the  tie  to  yield,  the  sudden 
shocks  and  jars  occasioned  by  a  heavy  weight  passing 
over  a  solid  foundation  is  overcome,  and  the  cars  pass 


Fig.  2. 


'        Fig.  3. 

DOUGHERTY   &   BRYANT'S   METALLIC   CROSS-TIE   FOR    ELEVATED   AND   SURFACE   RAILWAYS. 


gether  at  their  upper  ends  by  the  ribs  or  braces  b.  The 
bottom  of  the  box  is  provided  with  the  lugs  c,  which 
latter  are  arranged  to  prevent  the  lateral  displacement  of 
the  semi-elliptic  springs  B,  on  which  the  cross-tie  C,  rests. 
The  springs  are  slightly  shorter  than  the  width  of  the 
box  to  enable  them  to  expand  freely,  and  when  in  posi- 
tion in  the  box  rest  under  the  rails,  so  as  to  take  the 
entire  weight  of  the  passing  train.  The  groove  or  gutter 
in  the  bottom  of  the  box  is  under  the  springs,  and  hence 
the  latter  do  not  obstruct  the  gutter.  -:        • 

The  boxes  A,  when  employed  on  surface  roads  are  em- 
bedded in  the  earth,  while  on^elevated  roads  they  are 


over  the  yielding  ties  with  an  easy  motion.  If,  from  any 
cause,  the  springs  should  break,  the  ties  drop  on  the 
lugs  c,  which  are  cast  on  the  bottom  of  the  box  A,  and 
are  held  securely  in  position.  By  simply  elevating  the 
tie  with  a  bar  or  lever,  the  spring  can  be  replaced  without 
stopping  travel  and  without  removing  any  of  the  parts. 

It  is  claimed  by  the  inventors  that  the  use  of  this  device 
avoids  injury  to  the  rolling-stock,  does  away  with  the  use 
of  fish-plates,  saves  time  and  labor  in  taking  up  and  ad- 
justing defective  spikes,  prevents  spreading  of  rails,  and 
effects  a  saving  in  time.  The  device  is  also  claimed  to  be 
both  economical  and  durable.   .      ..  - 


'.■>. :  ^  v  /^.  :■. ^  -; 
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Wells'  Oiler. 


Edgar  J.  Wells,  of  Ticonderoga,  N.  Y.,  is  the  inventor 
of  an  oiler  for  mechanical  uses,  which  is  herewith  illus- 
strated  and  described.  In  the  accompanying  cuts,  Fig. 
I  is  a  vertical  sectional  view  of  an  oiler  embodying  the 
invention,  and  Fig.  2  a  side  elevation  of  the  same. 

A  represents  a  cup  or  reservoir  for  the  oil,  which  is  pro- 
vided at  its  lower  end  with  a  threaded  projection  a,  to 
adapt  the  cup  to  be  secured  to  a  steam-cylinder,  steam- 
chest,  or  any  other  mechanism  to  be  lubricated.  B  is  the 
oil-feeder,  which  has  its  lower  end .  tapered  and  ground 
into  an  opening  made  to  receive  it  in  the  lower  end  of 
the  oil-cup.     This  oil-feeder  has  a  vertical  extending 


Fig.  I.  ::  ■  V-' ..^J -:;:;■-,  v,;'^-- ;.;;■— ^ 
■         ...'      :  wells'  OILER.  :      ,  :       ;     •' 

hollow  shaft  B',  the  upper  end  of  which  bears  in  a  spider 
F,  that  is  screwed  into  the  upper  side  of  the  oil-cup.  A 
collar  d',  is  made  near  the  upper  end  of  the  shaft  B',  and 
bears  under  the  spider  F.  The  central  opening  d^,  which 
extends  down  through  the  shaft  fi,  connects  with  an 
oblique  opening  d'^,  which  extends  out  to  one  side  of  the 
oil-feeder,  near  the  lower  end  thereof,  and  communicates 
with  an  opening  a',  which  is  made  in  one  side  of  the  oil- 
cup,  near  its  lower  end.  C  is  a  bushing  which  is  screwed 
into  an  opening  formed  in  the  oil-cup,  and  this  bushing 
is  provided  with  a  central  opening  c,  which  communicates 
with  the  opening  a',  a^  is  the  central  opening,  which  is 
made  in  the  lower  end  of  the  oil-cup  and  communi- 
cates with  an  opening  d^.  S  is  a  screw  which  passes 
through  an  opening  that  communicates  with  the  central 
opening  d^,  in  the  shaft  B',  near  the  lower  end  thereof. 
d^  is  an  opening  which  extends  from  the  lower  side  of  the 
center  of  the  oil-feeder  B,  up  to  the  side  thereof,  on  a 
horizontal  line  with  and  nearly  opposite  to  the  lower  end 
of  the  opening  d^,  so  that  when  the  oil-feeder  revolves, 


the  openings  d^  and  d^  will  alternately  communicate  with 
the  opening  a'.  The  upper  end  of  the  oil-cup  is  provided 
with  a  cover  a 2,  which  is  screwed  on  the  upper  side  of 
the  oil-cup,  and  is  provided  at  its  center  with  a  screw- 
plug  a*,  by  means  of  which  the  oil  is  introduced  into  the 
oil-cup. 


:::-\,-\ --:;'■'-    ■;■■     Pig.  2.    : 
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■.;■■     I.,  ■-;;;;:':;-'  WELLS'   OILER."        ■.■,'.    'J-    ,_ 

G  is  a  bevel  gear-wheel  which  is  fixed  to  the  shaft  B', 
at  a  suitable  distance  from  the  lower  end  thereof,  and 
with  this  gear-wheel  G,  meshes  a  bevel-pinion  A.  which  is 
afttached  to  the  inner  end  of  a  horizontal  shaft  I,  that 
extends  out  through  a  bearing-sleeve  K,  that  is  formed  in 
one  side  of  the  oil-cup.  L  is  the  packing-box,  which  is 
screwed  on  the  outer  end  of  the  sleeve  K,  to  prevent  leak-' 
age  of  oil  or  steam  around  the  shaft  I.  v     . 

To  the  outer  end  of  the  shaft  I,  is  loosely  fixed  an  arm 
M,  the  upper  end  of  which  is  connected  by  a  rod  N,  to  a 
valve-stem  or  other  suitable  part  of  the  mechanism  to 
which  the  oiler  is  attached.  The  arm  M,  is  provided  near 
its  upper  end  with  a  slotted  quadrant  »/.  • 

O  is  an  arm  which  is  loosely  secured  to  the  shaft  I,  ad- 
jacent to  the  arm  M,  and  to  this  arm  O,  is  pivoted  a  pawl 
P,  that  is  adapted  to  engage  a  ratchet-wheel  R,  that  is 
fixed  to  the  shaft  I.  The  upjier  end  of  the  arm  O,  bears 
against  the  inner  face  of  the  quadrant  m,  and  this  quad- 
rant is  provided  with  blocks  m',  which  are  secured  by 
means  of  thumb-screws  m^,  by  which  means  the  blocks 
m',  may  be  moved  nearer  together  or  farther  apart,  so  as 
to  regulate  the  throw  of  the  arm  O,  and  thereby  regulate 
the  quanity  of  oil  that  is  fed  from  the  oil-cup.  By  means 
of  this  construction  it  will  be  readily  understood  that  as 
the  rod  N,  reciprocates,  a  rotary  motion  is  imparted  to 
the  oil-feeder.      '  -    ■■ .  ■■■■      :':>.'S^'^r\   ;      >  %    \.    ', :'  r  ■' 

When  the  oiler  is  to  be  used  on  a  locomotive,  connec- 
tion must  be  made  with  the  pipes  running  from  the  cup 
to  the  nipple  on  the  oiler.    This  connection  being  made. 


r- 
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the  steam  let  on  to  the  cup  through  the  pipes  will 
condense  and  the  pressure  will  cause  the  water  to  float 
the  oil  to  the  top  of  the  cup,  and  thence  down  through 
the  op)ening  fi^,  and  as  the  opening  d^,  registers  with  the 
opening  c,  the  opening  c,  is  filled  with  oil.  When  the 
opening  d^,  communicates  with  the  opening  c,  as  the  oil- 
feeder  rotates,  the  oil  in  the  opening  c,  passes  down 
through  the  opening  d^,  and  is  then  fed  to  the  cylinder 
or  steam-chest.  When  the  engine  is  not  in  motion,  no 
oil  can  be  wasted.  It  will  readily  be  seen  that  this  oiler 
will  oil  a  locomotive-cylinder,  both  when  using  and  when 
not  using  steam. 

When  the  oiler  is  to  be  used  for  machinery  not  pro- 
vided with  steam,  the  screw  S,  will  be  removed  from  the 
opening  in  the  shaft  fi,  and  the  oil  will  then  be  fed  from 
the  bottom  of  the  cup  instead  of  from  the  top.  In  ordier 
to  enable  the  engineer  to  ascertain  to  a  certainty  that  the 
oil-cup  is  performing  its  functions,  the  bushing  C,  will  be 
made  of  glass  or  provided  with  an  opening  covered  with 
glass.  It  will  be  seen  that  the  operating  parts  of  the  oiler 
are  all  located  in  the  cup,  and  are  thereby  protected  from 
the  wear  incidental  to  the  accumulation  of  dirt  or  grit. 
This  oiler  can  also  be  applied  to  the  driving  crank-pins 
and  eccentrics  of  a  locomotive. 


when  the  short  movable  rails  are  in  the  position  shown. 
E  E'  indicate  the  short  movable  rails  which  form  a  part 
of  the  main-line  rails  B  and  B',  and  are  arranged  diagon- 
ally opposite  each  other  as  shown,  the  free  ends  of  these 
movable  short  rails  being  connected  by  the  draw-bars 
F  F',  to  the  two  ends  of  the  bell-crank  G.  secured  upon 
the  switch-stand  A,  and  provided  with  the  operating- 
handle  G'. 

When  the  bell-crank  is  turned  by  the  operating-handle 
of  the  same  into  the  position  shown  in  dotted  lines,  it 
will  operate  to  move  the  short  movable  rails  in  reverse 
directions,  the  left-Tiand  movable  rail  E',  being  thrown  in 
line  with  the  inner  rail  of  the  side  track,  thereby  enabling 
a  train  approaching  in  the  direction  of  the  arrow  to  run 
upon  the  side  track,  or  a  train  from  the  side  track  to  run 
out  upon  the  main  line,  the  other  short  movable  rail  E, 
being  swung  inward  out  of  line  of  the  frog  D. 

When  a  train  approaches  in  either  direction  over  the 
main  line,  and  the  switch  is  open,  as  shown  in  dotted 
lines,  to  put  the  side  track  in  communication  with  the 
main  line,  the  wheel-flanges  will  strike  against  one  of  the 
short  movable  rails  (according  to  which  direction  the 
train  is  moving)  and  move  the  same  in  line  with  its  main 
rail,  the  other  movable  rail  being  operated  through  the 


rURVIANCE  S  AUTOMATIC  RAILWAY  SWITCH 


Purviance's  Automatic  Railway  Switch. 


BENjAMfN  F.  PURVIANCE,  of  Keokuk,  Iowa,  is  the  in- 
ventor of  an  automatic  railway  switch,  which  is  herewith 
illustrated  and  described.  The  accompanying  cut  is  a  top 
plan  view  of  the  switch. 

A  represents  the  switch-stand,  and  B  B'  the  stationary 
rails  of  the  main  line,  the  rail  B',  of  the  same  being  bent 
or  curved  outward  at  a  point  a  little  in  advance  of  the 
switch-stand,  where  it  connects  with  the  outer  rail  C,  of 
the  side  track.  At  the  point  where  the  main  rail  B',  is 
thus  curved  outward,  is  placed  a  frog  D,  of  ordinary  con- 
struction, this  frog  being  secured  in  such  a  position,  as 
shown,  that  when  a  train  is  passing  over  the  main  line  the 
wheels  on  that  side  of  the  line  will  pass  from  the  main 
line  over  the  frog  and  thence  upon  the  main  line  ags^n 


bell-crank  and  draw-bars  by  the  movable  rail  to  swing  it 
automatically  in  line  with  its  respective  main-line  track, 
the  movable  rails  being  of  such  short  length  that  there 
will  be  no  difficulty  in  their  being  operated  by  the  loco- 
motive. 

When  the  movable  rails  are  swung  in  line  with  the  rails 
of  the  side  track  and  it  is  desired  to  have  the  train  pass 
from  the  main  line  off  upon  the  side  track,  it  is,  of  course, 
necessary  for  the  switchman  to  retain  hold  of  the  operat- 
ing-handle or  lever  G',  thereby  holding  the  movable  rails 
in  this  position,  and  preventing  the  wheels  of  the  locomo- 
tive from  automatically  closing  the  side  tracks  by  throw- 
ing the  movable  rails  in  line  with  the  main  rails,  as  before 
described.    .    :     '.  .:  v  -^>;    :.   .  .  v  r    ,-. :  \ 

It  will  be  seen  that  it  is  impossible  for  the  train  to  run 
oflf  upon  tlje  side  track  (unless  the  switch  is  deliberately 
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held  for  that  especial  purpose)  or  into  the  open  switch, 
as  the  train  itself  operates  automatically  to  bring  the 
movable  rails  in  line  with  the  main  rails  no  matter  from 
which  direction  the  train  may  be  approaching  over  the 
main-line  tracks. 

It  is  claimed  for  this  device  that  it  is  peculiarly  simple 
in  construction,  devoid  of  complicated  mechanism,  and 
not  liable  to  breakage  or  derangement. 

The  device  is  now  controlled  by  the  inventor  and  C. 
Hills,  of  Keokuk,  Iowa,  to  whom  one-half  the  patent- 
rights  has  been  assigned.   .. 


railway  track  embodying  the  invention  ;  Fig.  2  an  enlarged 
side  elevation  of  the  metallic  sleeper  and  rail  combination ; 
Fig.  3  a  plan  view  of  the  same ;  Fig.  4  a  transverse  section 
through  the  metallic  tie  and  rail  combination  at  the  line 
X  X  oi  Fig.  2  on  an  enlarged  scale ;  Fig.  5  an  enlarged 
perspective  end  view  of  the  metallic  sleeper  with  the  rail 
removed  ;  Fig.  6  a  perspective  view  of  the  transverse  tie- 
rod  ;  Fig.  7  a  f)erspective  view  of  the  rail  with  the  tongue 
mortised,  and  Fig.  8  a  plan  view  of  the  plate  with  groove 
and  shoulder. 

A  represents  the  metallic  tie,  which  consists  of  an  ob 


Fig.  i. 


T 


3 


jiC* 


C:Z!3 y. ^.-fni^*-- 


c/T 


Fig.  2. 


r 


^ » 


,.;:    :     Fig.    3.,,,,,;.,.. 
GIBBON^JS  IMPROVED   CONSTRUCTION   OF  RAILWAY  TRACKS. 


Gibbon's  Improyed  Construction  of  Railway  Tracks. 


Thomas  H.  Gibbon,  of  Albany,  N.  Y.,  is  the  inventor 
of  an  improvement  in  the  construction  of  railway  tracks, 
which  is  herewith  illustrated  and  described.  The  object 
of  the  invention  is  to  provide  suitable  appliances  for 
building  steam  or  street-railway  tracks  in  a  permanent 
and  substantial  manner,  to  prevent  the  spreading  and 
creeping  of  track,  allowing  the  rails  to  expand  and  con- 
tract, and  to  dispense  with  the  use  of  wooden  ties,  longi- 
tudinal stringers,  nails,  bolts,  and  spikes  ;  and  it  consists 
of  a  metallic  tie  and  combination,  a  series  of  which  form 
the  bed  for  the  rails,  the  metallic  tie  being  arranged  in 
the  track  so  that  the  center  of  each  tie  will  be  immedi- 
ately opposite  the  space  between  the  ends  of  the  two  ad- 
jacent ties  in  the  opposite  track.  A  transverse  tie-rod 
runs  from  each  end  of  the  tie,  and  each  of  these  rods  con- 
nects with  the  nearest  end  of  the  opposite  located  tie  at 
right  angles  in  such  a  manner  that  each  tie  will  be  con- 
nected with  two  adjacent  ties  of  the  opposite  track.  A 
transverse  tie-rod  is  fixed  at  each  end,  so  as  to  extend  at 
right  angles  therefrom,  and  is  secured  to  the  opposite 
metallic  tie  at  its  nearest  end.  By  this  means  the  two 
tracks  are  connected  together  by  a  system  of  bracing,  and 
when  laid  as  above  described  the  metallic  tie  is  filled  and 
surrounded  with  the  ballast,  and  when  running  through 
cities  the  track  is  paved  in  the  usual  manner. 

In  the  accompanying  cuts.  Fig.  i  is  a  plan  view  of  a 


long  metallic  box  opened  at  the  top  and  bottom  or  per- 
forated, its  sides  and  ends  inclined  inwardly  and  upwardly 
so  as  to  produce  a  large  bearing-surface  for  its  base. 


gibbon's   improved   construction   of   railway   TRACKS. 

Around  the  lower  edge  of  the  box,  externally-projecting 
flanges  a,  may  be  formed,  and  also  on  the  upper  edge  of 
the  box  are  internally  and  externally  projecting  flanges  a' 
and  a*,  and  at  each  end  of  it  are  internally-projecting 
flanges  or  guides  a^,  formed  on  each  side  near  each  end 
of  the  box,  as  shown  in  Fig.  5.    These  flanges  or  guides 
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are  adapted  to  receive  the  tongue  d,  which  runs  along  the 
entire  length  of  the  rail  D,  thus  affording  greater  strength 
and  true  alignment  to  the  rail.  The  metallic  box  is  pro- 
vided with  two  mortises  b,  immediately  under  the  flange 
a',  on  each  side,  near  the  end,  and  directly  in  line  with 
the  center  line  of  each  mortise  b.  A  lug  E,  with  recesses 
g  and  <?',  or  its  equivalent,  may  be  formed  to  secure  the 
head  /,  and  shoulder  /',  on  each  end  of  the  transverse  tie- 
rod  F.  A  recess  is  formed  at  each  end  of  the  box  to 
receive  the  tongue  d,  of  the  rail  D.  The  rail  D,  is  pro- 
vided with  a  tongue  d,  which  is  fitted  to  lie  between  the 
flanges  or  guides  a'.  This  tongue  is  mortised,  and 
located  so  that  the  mortises  d',  in  the  tongue  d,  shall  be 
in  the  line  of  the  mortise  b,  as  shown  in  Figs.  2  and  5,  to 
receive  a  plate  G,  which  passes  through  the  mortises  6 
and  d',  thereby  giving  bearing  for  the  rail  and  securing  it 
to  the  tie.  The  plate  G,  which  passes  through  the  mor- 
tises b  and  d',  is  fitted  with  a  shoulder  £■,  and  a  groove  ^', 
to  receive  a  wedge  ^*,  which  absolutely  locks  the  rails 
and  metallic  tie  together,  and  thereby  prevents  the  rails 
from  becoming  loose  from  lateral  or  vertical  strains. 
The  transverse  tie-rods  F,  shown  in  Fig.  6,  are  provided 
at  both  ends  with  cross-heads  /,  which  fit  into  the  re- 
cesses of  the  lug  E,  in  the  metallic  tie  A,  and  these  rods 
are  arranged  as  shown  in  Fig.  i,  so  that  the  rods  running 
from  one  end  of  the  metallic  tie  will  reach  to  the  end 
recess  of  the  nearest  metallic  tie  under  the  opposite  rail, 
and  this  arrangement  of  transverse  tie-rods  is  maintained 
throughout  the  entire  track.  The  metallic  tie  A,  should 
be  so  arranged  in  the  track  that  the  distances  between 
the  mortises  in  two  adjacent  ties  on  the  same  rail  will  be 
spaced  at  the  same  distance  apart,  so  that  the  middle  of 
each  tie  will  lie  exactly  opposite  the  space  between  the 
ends  of  the  two  adjacent  ties  of  the  opposite  track,  as 
shown  in  Fig.  i. 

It  is  claimed  for  this  system  of  construction  that  it 
insures  the  absence  of  all  perishable  material,  like  timber; 
the  absence  of  all  spikes  and  joint-plates,  or  bolts  or  nuts ; 
the  impossibility  of  low  joints ;  the  impossibility  of  the 
gauge  of  the  track  either  narrowing  or  spreading,  whether 
laid  in  unpaved,  macadamized  or  paved  roadways,  and  a 
vertical  as  well  as  lateral  stiffness  to  the  rail. 

It  is  also  claimed  that  this  system  combines  rapidity 
and  accuracy  in  construction,  and  permanency  and  solid- 
ity when  laid  ;  that  the  joints  must  be  perfect ;  that  the 
track  must  be  rigid  and  smooth-running ;  that  economy 
in  maintenance  of  both  equipment  and  track  must  result, 
and  that  it  is  of  practical  value  to  both  live-stock  and  cars. 

The  improved  construction  as  described  is  now  con- 
trolled by  the  Metallic  Street-Railway  Supply  Co.,  of 
Albany,  N.  Y. 


Rhyn's  Machine  for  Forming  Car-Followers. 

Henry  Rhyn,  of  Cincinnati,  O.,  has  recently  invented 
a  machine  for  forming  car-followers.  Heretofore  followers 
have  been  first  formed  with  one  device  and  then  punched 
with  another ;  thus  in  using  two  devices  it  requires  two 
operations.  With  this  machine  the  forming  and  punch- 
ing is  done  in  one  operation,  and  is  accomplished  with 
only  three  parts,  viz :  an  upper  block,  a  lower  block  and  a 
pin-punch. 

In  the  accompanying  cuts,  Fig.  1  is  a  perspective  view 
of  the  entire  machine,  and  Fig.  2  a  sectional  view  of  the 


upper  block  A,  lower  block  B,  pin-punch  C,  and  iron  H. 
The  form  of  the  lower  block  B,  and  position  of  its  hole 
6,  is  exactly  the  same  as  the  form  and  the  position  of  the 
hole  in  the  required  follower  to  be  formed  and  punched. 
The  hole  b,  is  tapered,  as  shown  in  Fig.  2,  to  give  ready 
passage  for  the  punching  /t,  through  it.  I    :        : 

The  upper  block  A,  has  flanges  a'  a',  which  serve  as 
cutting-edges.  The  inner  sides  of  these  edges  closely  fit 
the  lower  block  B.  and  a  straight  hole  (not  tapering) 
directly  in  line  and  above  the  hole  b,  in  the  block  B.  The 
pin-punch  C,  is  larger  at  the  punching  end  c,  so  that  when 
this  large  end  is  driven  through  the  iron  H,  by  blows  of 
the  steam-hammer,  it  will  readily  fall  out  of  the  iron  and 
through  the  block  B.     The  thickness  of  the  blocks  A  and 


,-:,,,,,,  Fig.  2, 
rhyn's  machine  for  forming  car-followers, 

B,  and  the  depth  of  the  flanges  a'  a',  and  also  the  length 
of  the  pin-punch  C,  depend  upon  the  thickness  of  the 
follower  to  be  forged.  It  will  also  be  seen  that  if  the 
blocks  are  made  with  the  form  corresponding  to  the 
shape  of  the  required  follower  and  the  holes  in  the  proper 
position,  followers  of  any  shape  or  form  can  be  forged  by 
the  above  arrangements. 

After  the  iron  is  forged  or  hammered  to  its  proper  size, 
the  block  B,  is  placed  upon  the  anvil  K,  of  the  steam- 
hammer,  when  the  iron  is  laid  upon  this  block  and  the 
block  A,  upon  the  iron  H,  in  such  a  way  that  it  will 
match  the  block  B.  Then  the  pin-punch  C,  is  inserted 
into  the  hole  of  the  block  A,  and  by  blows  upon  the  top 
X,  of  the  machine,  a  follower  is  formed  and  punched.  In 
order  to  facilitate  the  handling  of  the  blocks,  so  as  to 
have  them  always  ready  for  operation,  a  spring-handle  G, 
is  fixed  to  the  projections  a"  and  b',  with  two  set  screws 
^  g-.  This  handle  is  bent  at  £-',  as  shown.  To  maintain 
the  blocks  in  a  true  position  to  each  other,  a  stud  E,  is 
fixed  into  the  projection  b',  of  the  block  B,  which  stud  ex- 
tends into  a  hole  in  the  projection  a"  of  the  block  A. 
This  stud  serves  also  in  holding  a  spiral  spring  F,  in 
position. 

As  the  flanges  of  the  upper  block  press  against  the  ends 
of  the  follower  in  the  operation,  two-straps  D  D,  are 
placed  over  the  iron  H,  and  the  ends  of  these  straps  are 
fastened  to  the  sides  of  the  block  B,  when  the  spring  F, 
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releases  the  flanges  of  the  upper  block  from  the  follower. 
To  prevent  injury  to  the  straps,  grooves  a  a,  are  pressed 
in  the  under  face  of  the  upper  block,  by  which  means  all 
the  extra  force  of  the  blows  of  the  hammer  is  brought 
upon  the  whole  face  of  the  follower.  The  edges  of  the 
flanges  a'  a',  of  the  block  A,  and  the  straps  D  D,  are  of  a 
proper  and  even  distance  from  the  upper  face  of  the  block 
B,  so  that  the  iron  will  pass  through  freely.        ; . 

After  the  iron  is  forged  to  its  proper  size  it  is  inserted 
between  the  blocks,  and  the  pin-punch  placed  in  the  hole 
of  the  upper  block,  as  shown  in  Fig.  i,  and  by  one  or 
more  blows  of  the  hammer  on  the  top  x,  of  the  machine, 
the  flanges  and  pin-punch  are  driven  through  the  iron,  as 
is  seen  in  Fig.  2,  when  the  machine  is  partially  taken  off 
the  anvil  K,  so  as  to  allow  the  punchings  A,  and  pin- 
punch  C,  to  fall  out,  and,  by  inserting  the  iron  for  the 
next  operation,  the  finished  follower  in  the  machine  is 
easily  removed. 

The  inventor  prefers  to  use  the  pin-punch  C,  indepen- 
dent and  disconnected  from  the  blocks  A  and  B,  instead 
of  having  it  screwed  or  fastened  in  any  way  to  the  block 
A,  as  the  pin-punch  being  larger  at  its  end  c,  will  be  free 
from  any  pressure  from  the  follower  and  the  follower  is 
correspondingly  easier  released  from  the  block  A,  having 
the  flanges. 

The  object  in  view  in  constructing  a  machine  of  this 
kind  is  to  form  and  punch  articles  with  the  power  of  the 
steam-hammer,  and  it  differs  from  a  common  drop-press 
or  press-punch  as  it  is  independent  and  disconnected 
from  any  power  in  its  upward  movement.  It  is  especially 
adapted  in  transforming  old  car-axles  into  new  car-fol- 
lowers, the  advantages  being  from  400  to  1,000  per  cent., 
varying  according  to  the  strength  and  skill  of  the  hammer- 
smith. As  the  iron  is  best  formed  at  a  red  heat  it  is  put 
through  the  machine  immediately  after  it  is  forged  to  its 
proper  size.  :  : 


Canaan's  Car-Coupling. 


Matthew  C.  Cannan,  deceased,  of  Ulster,  Pa.,  was 
the  inventor  of  a  car-coupling,  letters-patent  upon  which 
have  been  granted  to  his  administrator,  Jesse  R.  Cool- 
baugh,  of  Wysox,  Pa.  The  construction  and  operation 
of  the  device  are  shown  in  the  accompanying  cuts.  Fig. 
I  is  a  perspective  view  of  the  draw-bar  and  coupling 
devices ;  Fig.  2  a  vertical  longitudinal  section,  and  Fig.  3 
a  horizontal  section.    :.  v  o^    :^^^  v       ^ :'     -•.      ■    -    I 

A  represents  the  end  of  the  car,  and  F  B  C  the  levers 
for  coupling  and  uncoupling  from  the  sides  or  top  of  the 
car.  F  is  an  elbow-lever  pivoted  at  its  elbow  to  an  exten- 
sion of  the  sliding  box  E,  by  a  bolt  G,  which  slides  in  the 
slot  D,  in  the  end  of  the  car.  The  lower  end  of  the  lever 
F,  is  pivoted  to  the  cross-lever  B,  which  extends  to  either 
side  of  the  car.  The  toggle-lever  C,  is  pivoted  to  the 
cross-lever  by  the  bolt  /,  and  its  lower  end  is  pivoted 
upon  the  end  of  the  car  by  the  bolt  d.  E  represents  a 
sliding  box,  which  carries  the  coupling-pin  K,  upward 
through  the  link  J,  to  couple  the  cars  and  downward  to 
uncouple,  and  is  operated  by  the  levers  F  B  C. 

L  represents  a  metal  draw-bar  in  one  piece,  having  a 
square  opening  n  n,  to  receive  the  link-follower  U  U, 
with  its  spiral  spring  V,  which  operates  it.  The  opening 
also  receives  the  link  J,  with  its  collar  O.  The  draw-bar 
has  a  flaring  mouth  sufficient  to  receive  links  from  cars  of 


different  heights  and  widths,  and  also  has  an  opening  in  the 
opposite  end  for  a  bolt  M,  to  screw  in ;  also,  a  round  open- 
ing /,  extending  from  the  end  of  the  bolt  M,  to  the  square 
opening  n,  for  the  link-follower  U,  to  operate  in.  J  is  a 
coupling-link  with  a  wedge-shaped  rear  end  resting  in 
the  socket  of  the  link-follower  U,  as  shown  in  Figs.  2  and 
3,  the  sides  of  the  link  tapering  each  way  from  the  link- 
collar  O,  and  the  corners  being  slightly  rounded  at  each 
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end.  K  represents  an  angular  coupling-pin  attached 
horizontally  movable  to  the  bottom  of  the  sliding  box  E, 
and  then  passing  vertically  up  through  the  draw-bar  L, 
and  it  may  be  made  of  solid  round  metal  bent  at  a  right 
angle,  or  of  bars  simply  joined  together  at  the  angle, 
which  will  facilitate  the  removal  and  replacing  of  pins  in 
case  of  breakage.    ',  .*:,  ;  ,  ^  .,    . 

H  represents  the  elongated  box  in  which  the  draw-bar  L, 
plays  back  and  forth,  being  acted  upon  by  a  spiral  spring 
T,  placed  between  washers  N  N,  these  washers  sliding  in 
rabbets  /  /  in  the  rear  end  of  the  box  H.  The  bottom  of 
the  car,  together  with  timbers  and  iron  plates  that  are 
used  around  many  of  the  draw-bars  in  present  use,  may 
take  the  place  of  the  box  H.       -,  ..         ^    ■ 


uro, 


Fig-  2. 


Fig.  3. 


:;  CANNAN  S  CAR-COUPLING.   ; 

N  N  are  square-cornered  washers  operating  in  rabbets 
/  /.  T  is  a  spiral  spring  between  the  washers  N  N,  in  the 
rabbets  /  /,  and  is  for  the  purpose  of  buffer  and  draw-spring,, 
by  means  of  the  bolt  M,  passing  through  the  washer  N, 
the  spiral  spring  T,  and  other  washer  N,  and  then  screw- 
ing into  the  rear  end  of  the  draw-bar  L.  M  is  a  bolt  that 
screws  into  the  rear  end  of  the  draw-bar  L,  and  takes  the 
draft-strain,  U  U  represent  a  link-follower  with  square- 
shaped  outer  end,  having  therein  an  oblong  socket,  in 
which  rests  the  inner  end  of  the  link  J.    V  is  a  spiral- 


,:  x;-.--  •  :     •-.*;.•  •. 
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spring  acting  upon  the  link-follower  for  the  purpose  of 
keeping  the  link  J,  at  all  times  in  place  to  enter  of  itself 
and  without  assistance  the  mouth  of  the  draw-bar  L,  on 
^  the  opposite  car.  O  is  a  square-cornered  collar  around  the 
link  J,  near  its  inner  end,  and  can  be  made  of  half-round 
iron  or  any  metal  of  similar  sh^pe  best  adapted  for  the 
use  it  serves,  the  flat  side  being  toward  the  link. 

R  is  a  pin  running  laterally  through  the  collar  O,  and 
the  link  J,  the  link  being  suspended  thereon,  and  it  is  by 
means  of  the  link-follower  U  U,  the  collar  O,  and  the  pin 
R,  acted  upon  by  the  spiral  spring  V,  that  the  link  is  kept 
in  a  horizontal  position  for  use ;  and  by  means  of  a  socket 
in  the  outer  end  of  the  link-follower  and  the  flaring 
mouth  of  the  draw-bar  that  the  end  of  the  link  is  movable 
up  or  down  to  one  side  or  the  other,  as  is  necessary  in 
coupling  cars  of  unequal  heights  and  widths ;  and  the  link 
J,  may  take  the  position  of  J',  when  attached  to  a  similar 
draw-head  on  a  lower  car ;  and  as  each  and  every  draw- 
head  has  its  own  link  the  above  arrangement  allows  the 
link  to  pass  over  or  under  the  opposite  link,  when  one  or 
both  links  may  be  coupled  by  the  pin  or  bar  K,  in  the  oppo- 
site draw-head,  thereby  making  a  double  or  single  link- 
coupling,  as  necessity  may  require,  r  is  a  pin  passing 
through  the  top  of  the  draw-head  L,  thence  through  the 
opening  in  the  link  J,  close  in  front  of  the  collar  O,  and 
then  into  the  bottom  of  the  draw-head  L.  It  is  the  inner 
bearing-bolt  of  the  link  J,  and  aids  in  keeping  this  link 
suspended  in  place  for  use,  as  may  be  seen  in  Fig.  2,  and 
is  only  moved  in  case  of  removing  and  replacing  the  link 
for  repairs. 

P  P  are  stationary  pins  in  the  end  of  a  box-car, 
upon  which  the  lever  B,  rests  and  operates  horizontally 
across  the  end  of  car;  and  B  is  the  lever  by  which  the 
operator  raises  or  lowers  the  coupling-pin  when  standing  at 
either  side  of  the  car.  The  coupling  is  done  from  the  top 
of  the  car  by  lifting  and  at  the  same  time  throwing  the 
lever  F,  over  to  the  right,  and  uncoupling  by  throwing  in 
the  opposite  direction.  The  lever  B,  has  three  shoulders  or 
offsets  on  the  bottom,  and,  as  shown  in  Fig.  i,  two  of  these 
rest  against  the  pins  P  P,  and  these  pins  hold  the  levers 
when  the  pin  K'  is  dropped  down  to  its  proper  place  when 


uncoupled,  and  the  other  shoulder  rests  against  the  pin 
P  at  the  right,  and  this  pin  keeps  it  there  when  the  coup- 
ling-pin K,  is  raised  to  place  in  coupling  by  levers  being 
thrown  to  that  side ;  and  in  case  it  is  found  that  this  pin 
P,  at  the  right  is  not  sufficient  at  all  times  to  hold  the 
levers  in  place  when  the  cars  are  coupled,  spirals  or  any 
springs  answering  a  like  purpose  may  be  placed  under  the 
top  of  the  opening  of  the  sliding  box  E,  and  directly  over 
the  draw-bar  L,  which  will  not  only  serve  as  a  lock  in 
keeping  the  sliding  box  E,  up  when  coupled,  but  would 
assist  in  raising  the  same  when  operated.  The  levers 
F  B  C,  are  more  especially  calculated  for  freight-cars,  yet 
may  be  used  on  many  others,  and  on  some  cars — such  as 
flats — where  the  levers  F  B  C,  and  the  extension  on  the 
sliding  box  E,  are  in  the  way,  the  box  may  be  moved  up 
and  down  by  simply  running  levers  from  each  side  of  the 
car,  attaching  them  to  the  sliding  box  E,  and  pinning  them 
to  the  car  at  a  proper  leverage  distance  from  the  box  E, 
thereby  doing  away  with  the  levers  F  B  C,  and  the  exten- 
sion on  the  sliding  box  E. 

This  device  is  claimed  to  be  simple  in  construction, 
easy  of  adjustment,  and  not  liable  to  derangement.  It  is 
also  claimed  to  be  inexpensive  and  durable. 


Some  months  ago  the  Journal  made  mention  of  a  prac- 
tical improvement  in  suspension-bridges,  by  Mr.  Thomas 
M.  Griffith.  The  inventor  has  since  perfected  a  model 
some  eight  feet  in  length,  in  which  the  improvements  are 
fully  shown.  This  model  was  to  have  been  sent  to  the 
Exposition  at  New  Orleans,  but  it  was  not  completed 
before  the  first  of  February  and  then  it  was  decided  not 
to  send  it  there,  and,  therefore,  up  to  the  present  time  it 
has  served  only  as  a  parlor  ornament  in  the  house  of  the 
builder.  It  is  soon,  however,  to  be  placed  upon  exhibi- 
tion. The  few  persons  who  have  seen  this  model  say 
that  in  addition  to  its  representing,  as  it  does,  some  great 
improvements  in  suspension-bridge  construction,  it  is  a 
very  creditable  piece  of  workmanship. 

The  manufacture  of  steel  railway  sleepers  is  extending 
in  England. 


C.  T.  Raynolds  &  Co. 

(Esublished  in  1770^ 

it/6  k  JoS  Fulton  St.,  21  Lake  St., 

NEW  YORK. 


CHICAGO, 


Color   Makers, 

MANUFACTURERS  OF 

Fine  Coach,  Car  and  Railway  Varnishes, 
Carmines,  Lakes,  Vermilions, 
i      White  Lead,  Zinc,  etc. 

Fine  Brushes  for  Artists,  Decorp.tors,  Coach, 
Car,  House  and  Sign  Painters, 

Artists'  Materials,  Decorative  Tube  Colors. 

AGENTS  FOR 

Crockett's  Preservative  and  Genuine  Spar  Composition. 


\ 


F-  W.  Devoe  &  Co., 


Manufacturers  of  Fine 


M 


RAILWAY  VARNISHES, 

V       COACH  AND  CAR  COLORS, 

Ground  in  Oil  and  Japan,    "':  ■       - 
ETC.,  ETC.  •'    ■ 

Fine  Brushes  adapted  for  railroad  use.  AH  kinds  of  Artists*  Materials. 
Colors  for  ready  use,  and  all  specialties  for  Railroad  and  Carriage  purposes. 

Railroad  companies  will  save  themselves  great  trouble  in  painting  by  aU 
lowing  F.  W.  Devoe  A  Co.  to  prepare  their  Passenger  and  Freight  Car 
Colors.  This  will  insure  Durability,  Uniformity  and  Economy.  F.  W 
Devoe  &  Co.  manufacture  from  the  crude  materials  which  are  the  compo- 
nent  parts  of  any  shade,  and  they  understand  better  their  chemical  relation. 
ship,  when  <n  combination,  than  can  be  possible  to  those  wlio  simply  tx:;;' 
their  dry  materials  and  then  grind  them. 

SEND  POS  SAMPLE  CARD  or  TINTSi  , 


Cor.  Fulton  and  William  Streets 
NEW  YORK. 


AMERICAN    RAILROAD    JOURNAL.  i6i 


General  Offices  THE   ROTE  AUTOMATIC  BRAKE  COMPANY. 

Mansfield,  Ohio,  November  jd,  1884. 
To  the  Westinghouse  Air  Brake  Company,  Pittsburgh,  Pa.: 

Gentlemen  : — Understanding  from  your  published  announcements  that  you  recommend  your  brake  for  freight-train  use 
we  respectfully  invite  you  to  a  complete  and  searching  public  test  of  its  merits  in  competition  with  the  Rote  Automatic  Brake. 
This  test  to  be  made  in  so  complete  and  critical  a  manner  as  to  show  all  the  railroads  of  the  country,  as  well  as  the  Railroad 
Commissioners  of  the  various  States,  which  of  the  two  brakes  is  the  one  which  should  be  ustd  ;  for  the  test  will,  we  are  certain, 
leave  no  doubt  in  the  minds  of  any  witnessing  it. 

To  insure  the  proper  management  of  the  test  we  suggest  that  you  choose  one  person,  we  another,  and  these  two  a  third 
person,  all  three  to  be  well  known  as  capable  and  honorable  rolling-stock  experts,  to  conduct  the  test,  their  expenses  to  be 
jointly  borne  by  you  and  by  us.  •   ,        .'       ^ 

An  invitation  to  witness  the  test  to  be  extended  to  the  General  Officers  of  Railroads  and  all  State  Railroad  Commissioners, 
to  the  members  of  the  National  Car-Builders  Association,  and  to  the  Railroad  and  daily  press. 

The  test  to  be  at  such  time  and  place  as  may  be  mutually  agreed  upon,  but  we  suggest  that  the  proper  place  would  be  on 
some  road  having  high  grades  and  sharp  curves,  so  that  both  brakes  may  have  as  hard  and  complete  a  test  as  possible.  As  it 
is  necessary  to  make  the  test  searching  and  complete,  and  as  all  railroads  wish  to  increase  the  length  of  their  trains  and  only 
wait  for  a  brake  which  will  enable  them  to  do  so,  we  think  each  train  should  be  made  up  of  50,  60  or  70  cars,  as  you  may  prefer, 
or,  if  you  think  best,  of  even  more  cars.  ,  ^'         .         . 

Your  company  to  supply  your  train  and  engines,  we  to  supply  ours.  ,    :        . 

The  following  points,  among  others,  to  be  considered  and  reported  upon :; .  ^H 

Cost  of  equipping  trains.  .'■";-''•■  '  '  •    '  -^^  -      .■..:- 

Simplicity,     v-;-.:-  ■' .\\y  '::..''■    .  .--:..''■' ■"'■--.    '   •■.';■■-'!•      ^';'.  V  '  ^-.,    '  '  ■.  ■  -  -        ':;  a---:  ■  ■  "  ;' 

Freedom  from  breakage.      .      :     -  ^       .  ;•      '  "' .  "  ^  *;  V 

Certainty  of  acticfn.  "  ,/;      .'■.■^..^"■'    ^„  ■.','-'■:■_■:'■/-',  —  '     ,       '   •  ■■  Z--^'-  "■■■  -  ./ "■■     - 

Effectiveness.  .  .^,' "  -.!..->  -  •  ■';-:  ':■'..-'  ''.  ■  ''.     "■'-•     i^.---  i  •.      ■ 

Cost  of  maintaining.  .  v        ■:    ■   ;      '     '  .     '  -  r'  ■''.      :       \;      " 

./;  "Flatting"  of  wheels.  :/ \  '-  ''1a.  .,■/.■.:.  ,C  ^:- \  ■■■■'■'y^-.- ^'Z^  ..     '-.    '■'■'.'■■' I'y'''':^^:'''/:   '' 

Any  other  points  submitted  by  you  or  by  us  in  writing  to  be  added  to  the  above. 

The  brakes  or  trains  are  to  be  tested  in  every  manner  and  under  all  conditions  which  practical  railway  service  may  suggest, 
including  yard  as  well  as  line  service. 
:.  Among  others  the  following  tests  are  to  be  applied  to  both  trains  :  .  :  t.  - 

1st. — Each  train  is  to  be  (part  of  the  time)  run  by  engineers  and  crews  who  have  never  operated  either  brake  and  who  arc 
wholly  unfamiliar  with  them. 

2d. — The  trains  are  (part  of  the  time)  to  be  partly  made  up  (as  nearly  all  freights  are  everywhere)  of  foreign  cars,  which  have 
neither  your  nor  our  brake  on,  so  that  the  cars  having  your  break  or  ours  on  shall  be  widely  and  irregularly  separated  from 
each  other.     "■"  -''k-S^''.  ■-  ::':''■'.'■:     ■.:-'^  .'•■-./'  •'■■'.'--■  .:V- -^--    ■.•ir\---./- "■  ■\:- '-■:.•■■■,  ■    •■.■■.  ^f''/ --■'--.-     •"-.'-  '•.■•■'■■'■:■■.    A-'.     -■  ■: 

3d. — The  locomotives  drawing  your  train  and  ours  to  be  exchanged,  from  time  to  time,  and  draw  each  others  trains.  ' 

4th. — Two  locomotives  equipped  as  so  many  freight  engines  and  tenders  are,  with  hand-brakes  instead  of  steam  or  air 
brakes,  are  to  be  substituted  for  the  two  engines  used  in  the  test  part  of  the  time.  Any  brake  which  will  not  work  properly  if 
this  is  done,  you  will  admit,  can  be  of  little  practical  value  in  actual  service. 

5th. — From  time  to  time  each  train  is  to  be  stopped  and  foreign  cars  (not  equipped  with  either  your  brake  or  ours)  are  to  be 
run  into  it,  at  irregular  intervals,  just  as  actual  service  requires  constantly.  •■.,■■',     .  '      ' 

6th. — In  the  making  up  of  trains,  etc.,  crews  are  to  be  exchanged  at  random,  so  that  the  test  may  fully  illustrate  the  con- 
venience of  operating  each  kind  of  brake  in  actual  ordinary  service. 

7th. — Frequent  short  runs,  stops  and  quick  starts  are  to  be  made.  .   ;-  .  •;;      ■ 

8th. — A  series  of  yard  tests  are  to  be  made,  showing  the  action,  convenience,  etc.,  of  the  two  brakes.        ». 

We  mention  a  few  necessary  tests  only,  and  you  and  we,  as  well  as  the  test  committee,  are  to  add  any  number  of  others,  it 
being  distinctly  understood  that  if  you  decline  any  test  proposed  by  us,  or  we  decline  any  proposed  by  you,  it  shall  be  con- 
dered  an  explicit  and  positive  admission  of  inferiority. 

This  rule  must  in  every  case  be  strictly  observed,  namely  :  Both  brakes  must  be  tested  in  precisely  the  same  maniur,  %fi  \^\. 
there  may  not  only  be  absolute  fairness,  but  no  room  for  suspicion  even  of  anything  else.        -       *      A'-^^^^^' 

■  You  have  been  in  the  brake  field  a  long  time,  have  profited  justly  and  largely  from  the  patronage  of  railroads,  and  we  are 
sure  will  welcome  this  plan  for  allowing  your  patrons  and  the  American  public  to  judge  for  themselves  which  brake  should  come 
into  universal  use. 

Having  proper  confidence  in  the  merits  of  your  brake  we  know  you  will  gladly  and  promptly  accept  our  proposition  herein 
made,  as  you  must  feel  that  the  test  will  be  complete.       .     v  I- '    U  ; :    -•  V.     "       ""  .   '- -Vr  ;•  ;■,;;. 

.  The  railroad  public  is  a  very  fair-minded,  capable  body,  and  will  most  thoroughly  appreciate  and  fully  recognize  the  equity 
and  fairness  of  our  offer  to  you,  and,  in  common  with  business-like  people  everywhere,  will  naturally  (and,  we  are  sure  you 
will  admit,  properly)  consider  it  a  virtual  confession  of  inferiority  and  a  public  admission  that  the  Westinghouse  Brake  is  in- 
ferior to  the  Rote  Brake  and  that  it  is  unfitted  for  general  freight  service,  should  you  decline  or  neglect  to  avail  yourselves  of 
the  proposition  we  make  you  herein.    '■''a,\.  :<■''' :':::'' y;-  vV  '  ;;v    :   .  ^ '     •/'  '^Z  .\  >'  -/^T'^'/'^yi'  !"■ ';-,    ":    ."     ' ',  . 

Permit  us  to  add  in  closing  that  we  wish  to  express  to  you  our  desire  to  have  this  communication  received  in  the  spirit  in 
which  it  is  sent,  and  to  have  it  express  to  you  our  wish  for  a  full,  fair  and  searching  test  of  the  two  articles  in  the  relative  merits 
of  which  the  railroad  interest  is //Vwa;^  and  that  of  the  owners  even  secondary.     Respectfully, 

THE  ROTE  AUTOMATIC  BRAKE  COMPANY, 

-   V- v\   '■'^■■■^■ "--'"-,  ■■;:''  --'■'■■-  '^.-v'V;/- --■\:;,:;^  Per  M. -D.  Hartek.,  Preside  n 
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f^Ramapo  Wheel  and  Foundry  Company. 


MANUFACTURERS  OF 


STEEL  TIRED  and  CHILLED  IRON  WHEELS 

For  Drawing-Room  and  Sleeping  Coaches,ILocomotives, 
Tenders,  Passenger  and  Freight  Cars. 

W.  V/.  SNOW,  Superintendent  and  General  Manager. 

RAMAPO,  Rockland  Co.,  N.  Y. 


or. 


CO^GDOPi   BRAKB-SHOB. 

This  improvement  consists  of  a 
brake-shoe  having  imbedded  in  its 
body  of  cast  iron,  pieces  of 
wrought  iron,  steel,  malleable 
iron,  or  other  suitable  meul,  and 
while  being  more  effective,  in 
that  greater  uniformity  of  friction 
is  obtained  when  applied,  exceeds 
in  life,  or  the  duration  of  the  shoe 
itself,  that  of  the  cast-iron  shoe 
by  over  seventy-five  per  cent.  Its 
extensive  use  on  many  of  the 
most  prominent  roads  in  the  coun- 
trj'  has  proven  its  economy  and 
superiority  over  any  other  shoe 
in  use.  All  communications 
should  be  addressed  to 

THE  CONGDON  BRAKE-SHOE  CO.,  246  Clark  St.,  Chicago 

RAMAPO  WHEEL  AND  FOUNDRY  CO.,  Ramapo,  N.Y. 


HILLBURN  (Rockland  County),  NEW  YORK 


MANUFACTURERS   OF 


Switches,  Automatic  Safety  Switcli  Stands 
YOKED  FROGS, 


SPRING  RAIL  FROGS;  also,  BOLTED  AND  PLATE  FROGS, 
CROSSINGS  OF  EVERY  DESCRIPTION,    '  ^ 

Light  and  Heavy  Castings  and  General  Track 

Equipment, 

Estimates  and  Information  cheerfully  Furnished. 

Telegraph  Stations,  RAMAPO,  or  SUFFERN,  N.  Y. 


Housatonic  Railroad. 

THE  ONLY  LINE  RUNNING 

THROUGH    GARS 

Between  New-York,  Great  Barrington,  Stockbridge,  Lenox  and  Pittsfield — 
the  far-famed  resorts  of  the 

BERKSHIRE    HILLS 

of  Western  M.assachuselts — "  Remarkable  for  pure  air,  romantic  drives, 
and  grand  mountain  scenery.  Nature  has  truly  exprtssed  herself  in 
wondrous  beauty  m  the  scenery  of  this  region,  cf>ntaining  perhaps,  more 
of  genuine  enchuiumciU  tliuii  i.iiy  other  in  New  Lngiund." 

Five  through  trains  daily  between  New- York  City  and  all  points  on  the 
Housatonic  Railroad,  from  the  Grand  Central  Depot  via  New- York. 
New-Haven  and  Hartford  Railroad,  at  8  A.  M.  (Passenger),  and  9  A.  M. 
(Mixed):  3.40  P.  M.  (Limited  Express  with  through  drawing-room  cars), 
3.40  P.  M.  (Passenger),  and  4  P.  M.  (Mixed).  Sunday  Passenger-train 
leaves  New- York  at  6  A.  M. 

Descriptive  Guide  Book  sent  free  by  mail  upon  application  to  the  Genera' 
""icket  Agent. 

H.   D.  AVERILL,  Gen'I  Ticket  Agent. 

W.  H.  YEOMANS,  Superintendent. 
General  Offices,  Bridgeport,  Conn.,  July  13th,  1885. 

VALVE-OLEUM. 

;      E.  F.  DIETERICHS' 
Cylinder,  Engine  and  I\^aciiinery  Oils 

CLEVELAND,  OHIO,     ;     ,       . 

Patented  1874,  '75.  *7^»  a^<i  J"ly  4.  »883.  ' 


New  York  &  New  England  Railroad 

TRANSFER  STEAMER  MARYLAND  ROUTE. 

Through  Pullman  Cars  for 
PHILADELPHIA,    BALTIMORE   AND  WASHINGTON, 

WITHOUT  CHANGE  ;  connecting  with  through  trains  to  FLORIDA 
and  all  points  SOUTH  and  WEST.  Trains  leave  Boston  at  6.30  p.m.,  daily. 
Leave  Boston  for  GRAND  CENTRAL  DEPOT,  NEW  YORK,  at  10.00 
A.M.:  returning,  leave  New  York  at  n  a.m.  and  11.35  p.m.,  week  days. 
Pullman  Palace  Cars  on  night  train.  .      ,  1 

The  Norwich  Line  between  Boston  and  New  York 

Steamboat  train  leaves  Boston  6.30  p.m.,  arrives  at  New  London  at  10.15 
p.  M.,  connecting  with  the  new  steamer  City  of  Worcester,  Mondays, 
Wednesdays  and  Fridays,  and  City  of  New  Yokk,  Tuesdays,  Thursdays 
and  Saturdays.  Returning,  steamer  leaves  Pier  40,  North  River,  New 
York,  at  4.30  p.m.,  connecting  at  New  London  with  train  leaving  at  4.05 
A.M.,  arriving  in  Boston  at  7.50  a.m.    Good  night's  rest  on  the  boat. 

ASK  FOR  TICKETS  VIA  N.  Y.  AND  N.  E.  R.  R. 

Office,  32a  Washington  street.  Depot  foot  of  Summer  street,  Boston. 

A.  C.  KENDALL,  Gen'I  Pass.  Agent. 


Waterbury  Brass  Co., 

No.  296  Broadway,  New  York. 

Sheet,  Roll  and  Platers'  Brass. 

Mills  at  Waterbury,  Conn. 
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ACCIDENTS  FROM    BROKEN   RAILS  AND 

WHEELS. 


BY    WM.    S.    HUNTINGTON. 
[Written  for  the  American  Railroad  Journal.  "] 


When  a  rail  breaks  the  results  are  usually  of  a  serious 
nature,  and  as  derailments  from  this  cause  are  on  the 
increase,  it  should  receive  attention  from  railway  offi- 
cials. Not  that  it  is  possible  to  procure  rails  that  will 
never  break,  but  it  is  believed  that  greater  care  in  their 
selection  and  better  treatment  while  in  service  will  reduce 
breakages  to  a  notable  degree.  But  it  is  an  error  to  sup- 
pose that  to  increase  the  weight  of  rails  adds  to  their 
Strength,  unless  due  regard  is  paid  to  the  quality  of  the 
material  and  the  manner  in  which  it  is  distributed,  /.  e., 
the  rail-section.  Roads  that  have  recently  undergone 
renewals  of  rails  of  greater  weight  than  those  that  were 
removed  are  regarded  as  safer  from  breakages  of  rails 
than  before  the  change  ;  but  this  is  only  true  when  con- 
ditions other  than  the  weight  of  rails  have  been  con- 
sidered. If  there  is  no  greater  tie-support  and  the  traffic 
has  increased  and  heavier  rolling-stock  is  used,  breakages 
will  continue  to  be  as  frequent  as  before  the  changes. 

Some  who  have  sought  to  improve  the  quality  of  rails 
have  hardened  them  to  resist  the  rolling  friction  to  which 
they  were  subjected.  In  doing  this  they  have  reduced 
their  vertical  and  lateral  strength  so  that  while  they  have 
been  improved  in  the  direction  of  wear,  their  strength 
has  been  impaired  and  breakages  increase ;  and  an  80-lb. 
rail  of  inferior  goods  is  not  as  safe  as  a  much  lighter  one 
,  of  good  material,  and  is  fashioned  with  a  view  to  strength 
rather  than  wearing  qualities.  But  engineers  will  con- 
tinue to  purchase  and  use  heavy  rails  that  will  carry 
millions  of  tons  without  wearing  out,  if  they  do  not  break, 
and  some  prominent  men  of  that  profession  propose,  as  a 
measure  of  economy,  to  increase  the  weight  of  rails  and 
reduce  the  tie-support.  They  argue  that  with  the  present 
low  price  of  steel  and  the  high  price  and  growing  scarcity 
of  ties,  the  weight  of  rails  and  the  distance  between  ties 
may  be  increased  almost  indefinitely.  In  the  distant 
future,  when  ties  are  very,  very  scarce,  and  we  can  afford 
an  abundance  of  very  good  frost-proof  ballast  and  §teel 
ties,  we  may  place  them  very  far  apart  and  surmount 
them  with  very  heavy  and  safe  rails ;  but  for  the  present, 
with  a  liberal  supply  of  good  wood  ties  and  a  fair  supply 
of  gravel  or  rock-ballast  and  an  honest  rail  of  moderate 
weight  and  properly  cared  for,  we  can  make  an  accident 
from  a  broken  rail  a  rare  occurence. 
\  'The  question  is  often  asked  :  "  Why  do  rails  break.?  " 
and  the  usual  explanation  follows  that  there  is  now  and 
then  a  bad  rail  in  any  good  lot,  which  is  all  very  true ; 
but  most  good  rails  do  not  break  from  an  inherent  weak- 
ness in  them,  but  from  ill  treatment.  A  rail  of  rather 
inferior  quality  may,  if  well  cared  for,  serve  a  long  time — 


wear  out  in  fact — without  breaking ;  but  it  must  be  uni- 
formly supported  at  all  times,  for  even  a  good  rail  will 
soon  break  if  the  deflection  is  uneven,  and  it  should  be 
the  aim  of  all  who  are  in  charge  of  laying  or  repairing 
track  to  make  the  rail-support  uniform  throughout  its 
entire  length.  This  is  easily  done  by  spacing  the  ties 
properly  and  giving  careful  attention  to  joint-fastenmgs. 
Many  rails  break  at  or  near  the  ends  of  the  fish-bars  by 
being  gripped  too  tightly  and  not  lying  properly  on  the 
ties,  so  that  the  combined  support  of  the  ties  at  or  near 
the  joint,  and  the  joint-fastening,  will  not  admit  of  as 
much  depression  at  that  point  as  in  other  parts  of  the 
rail,  and  it  operates  as  a  fulcrum  and  point  of  fracture. 
Thorough  drainage  will  prevent  rails  from  breaking  to  a 
great  degree,  esj>ecially  in  severe  cold,  by  preventing  the 
action  of  frost,  or  heaving  of  the  ballast  or  road-bed.  '-'"^  ' 

Attention  to  the  foregoing  precautions  will  reduce  the 
number  of  broken  rails,  and  a  more  efficient  rail-fastening 
will,  in  many  cases,  prevent  derailment  from  broken  rails. 
Trains  frequently  pass  over  broken  rails  without  damage 
or  derailment,  but  with  a  better  system  of  fastening,  the 
broken  rails  would  not  be  thrown  out  of  place  and  there 
would  be  no  damage  other  than  the  loss  of  the  rail. 

Trackmen  who  have  the  care  of  heavy  rails  are  liable  to 
place  too  much  confidence  in  their  strength  and  safety, 
and  do  not  give  proper  attention  to  what  they  consider 
minor  details  of  repairs,  and  breaks  occur  when  least  ex- 
pected. The  best  rails  need  close  watching  and  good 
treatment  to  insure  safety,  and  these  facts  should  never 
be  lost  sight  of  by  railway  managers  or  employes.V.V  .  ^f-- 

Wheels,  like  rails,  do  not  always  break  because  they 
are  of  poor  quality,  but  good  wheels  frequently  fail  from 
rough  usage ;  and  the  first  move  that  is  suggested  to  pre- 
vent breakage  of  wheels  is  greater  care  in  their  selection, 
and  the  first  move  of.  all  is  to  select  the  makers,  for,  be  it 
known,  some  establishments  make  a  specialty  of  turn- 
ing out  wheels  of  such  inferior  quality  that  some  roads 
have  rejected  them  and  will  not  even  accept  them  as 
repairs  from  foreign  roads. 

As  there  is  no  remedy  for  the  frequent  breakage  of 
poor  wheels — or  rather  cheap  wheels — but  to  discard  them 
entirely,  no  suggestions  need  be  offered  here  other  than 
to  jxjint  out  some  of  the  causes  of  breakage  of  good 
wheels.  Frogs  and  guard-rails  may  be  charged  w^ith  more 
broken  wheels  than  anything  else  with  which  they  come 
in  contact.  Well-made  frogs  when  properly  placed  and 
kept  in  good  repair  are  not  particularly  destructive  to 
wheels,  but  some  trackmen  have  very  queer  notions  about 
laying  frogs,  and  wheels  suffer  in  consequence.  Some  lay 
the  frog  wide-gauge  at  the  point,  for  reasons  that  they 
cannot  explain,  while  others  contract  the  gauge  at  the 
point  for  some  mysterious  purpose  not  yet  made  public. 
These  mischievous  practices  bring  the  wheel-flanges  in 
contact  with  either  the  wing  cm:  throat  of  the  frog  on  one 
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side,  or  the  guard-rail  opposite,  with  powerful  shocks 
that  are  liable  to  break  a  wheel  at  any  time,  but  are  sure 
to  loosen  the  frog  and  guard-rail,  and  it  is  only  a  question 
of  time  before  this  nonsensical  practice  will  cause  a 
general  wreck  at  any  given  point.  When  it  is  noticed 
that  a  wing,  point  or  throat  of  a  frog  or  a  guard-rail  is 
being  hacked  and  gouged  by  wheel-flanges  the  cause 
should  be  sought  and  the  remedy  applied  at  once  ;  and 
investigation  will  show  that  the  track  is  too  wide  or  too 
narrow,  or  that  the  guard-rail  is  not  the  right  distance 
from  the  gauge-line  or  point  measured  from  as  the  gauge 
side  of  the  track,  or  that  the  point  of  the  frog  is  not  the 
right  distance  from  the  head  of  the  switch.  Everyone  of 
these  defects  is  destructive  to  wheels,  and  a  frog  that  is 
loose  or  pounded  badly,  or  a  loose  guard-rail,  are  elements 
of  danger  that  should  receive  immediate  attention.  Some 
of  these  defects  are  destructive  to  flanges  while  others 
chip  the  tread,  and  however  slightly  the  wheel  may  be 
injured  of  itself  it  may  cause  a  serious  disaster,  and  the- 
old  adage  of  "a  stitch  in  time  "should  be  kept  in  mind 
and  applied  to  frogs  as  to  all  other  track  repairs. 

It  frequently  happens  that  trucks  are  out  of  square  and 
wheel-flanges  on  such  trucks  will  cut  frogs,  etc.,  as  men- 
tioned above.  This  is  no  evidence  of  defect  in  track  or 
fixtures  and  when  it  is  the  exception,  rather  than  the  rule, 
no  notice  need  be  taken  of  it  by  trackmen  except  to 
call  the  attention  of  trainmen  to  it  when  the  truck 
may  be  traced  out  and  repaired.  And  here  it  may  be 
said  that  "  trucks  out  of  square  "  is  by  far  a  too  frequent 
cause  of  broken  wheels  and  derailment  without  broken 
wheels.         '  -■■■•  -■■'•■:'  ^'  -■■•'.''' 

Another  cause  of  breakage  of  wheels  is  ver  open  joints 
in  the  rails.  This  can  be  remedied  by  means  well-known 
to  trackmen.  At  switches  a  certain  amount  of  space  is 
necessary  (an  inch  is  sufficient,  but  frequently  several 
inches  of  space  may  be  found  at  switches)  for  the  free 
movement  of  the  switch  rails,  but  no  unnecessary  space 
should  be  allowed  between  rails  as  it  is  destructive  to 
both  wheels  and  rails. 

Crossings  are  also  destructive  to  wheels,  but  as  there 
is  as  yet  no  satisfactory  remedy  known  for  this  evil 
no  further  mention  will  be  made  of  it  here.  It  is  a 
waste  of  time  to  call  the  attention  of  the  readers  of  the 
Journal  to  the  causes  of  non-preventable  accidents  (or 
the  non-preventable  causes  of  them),  and  only  such 
causes  as  may  be  successfully  counteracted  will  receive 
attention. 

As  before  remarked  the  first  consideration  is  to  procure 
good  rails  and  wheels,  but  it  is  of  prime  importance  that 
the  apparently  trifling  details  of  repairs  mentioned  herein 
receive  prompt  attention  at  all  times.  The  relations  of 
rails  to  wheels  are  such  that  a  proper  treatment  of  the 
former  has  a  beneficial  effect  on  the  latter,  and  managing 
officials  will  do  well  to  bear  in  mind  that  it  is  close  atten- 
tion to  details  that  renders  perfection  possible,  and  that 
many  of  the  causes  of  accidents  from  broken  rails  and 
wheels  are  wholly  inexcusable  or  entirely  under  their 
control,  and  that  lack  of  attention  to  them  is  nothing 
short  of  criminal  neglect.  The  published  records  of  de- 
railments for  nine  years  from  broken  rails  give  the  num- 
ber as  529;  and  from  broken  wheels,  237.  All  of  these 
derailments  were  serious  in  their  etTects  and  nearly  all 
resulted  from  preventable  causes  that  were  within  easy 
reach  of  officials  and  employes. 


TWO  INTO  ONE— NO  TIMES.' 


•    \      }i-"     BY   EDGAR   C.    DAYTON. 
[Written  for  the  American  Railroad  Jouknal.] 


"  Two  into  one — no  times,  with  nothing  over."  It  is 
difficult  to  get  away  from  this  bald  fact,  and  it  is  equally 
difficult  to  get  away  from  the  fact  that  two  railways  can- 
not come  into  direct  competition  with  profit  where  the 
amount  of  business  is  barely  enough  for  one  road.  The 
two  propositions  are  precisely  similar,  yet  strange  to  say, 
shrewd  financiers  either  cannot  or  will  not  see  it. 

The  dreary  history  of  our  railways  for  the  past  three 
years  shows  that  something  is  radically  wrong.  It  is  a 
continuous  record  of  throat-cutting  and  insolvency.  Each 
road  is  watching  its  rivals,  anxious  to  prevent  their  reap- 
ing profits,  and  ready  to  plunge  into  direct  competition  at 
the  slightest  indication  of  another  line  operating  to  ad- 
vantage. And  this  competion,  which  is  called  the  life  of 
trade,  is  death  to  railways.       •:.  '    .  ,^  "I 

The  peculiar  part  of  it  all  is  that  competition  is  entered 
into  without,  apparently,  the  slightest  hope  of  financial 
profit.  A  road  may  be  operating  between  two  points  and 
it  may  show  earnings  between  these  points.  The  amount 
of  business  may  be  fairly  large,  but  not  excessive,  and 
profit  results  simply  because  the  road  has  a  practical 
monopoly  between  these  points.  The  road  can  readily 
manage  the  entire  traffic  and  can  manage  it  at  a  fair 
profit ;  but  the  construction  of  a  parallel  road  means 
simply  starvation  for  both.  Assuming  that  such  a  com- 
peting line  is  built,  it  naturally  follows  that  each  line  gets 
a  share  of  the  traffic,  and  the  rates  are,  of  course,  slaught- 
ered in  the  hopes  of  getting  the  lion's  share.  The  profits 
vanish.  It  is  simply  a  case  of  "two  into  one — no  times, 
with  nothing  over."  And  yet  in  the  face  of  this  inevitable 
result  there  is  scarcely  an  instance  where  a  road  has  been 
allowed  to  reap  the  advantages  of  a  reasonable  monopoly. 
A  rival  line  is  constructed  in  the  full  knowledge  that  it 
can  only  be  operated  at  a  loss,  and  there  is  a  dog-in-the- 
mangerishness  about  this  feature  of  railway  competition 
that  is  truly  painful. 

It  is  not  surprising  that  the  form  of  competition  known 
as  "  paralleling  "  has  come  to  carry  with  it  a  grave  signi- 
ficance in  railway  diction,  and  that  our  legislatures  are 
directing  their  attention  to  its  restriction.  The  difficulty 
is  to  restrict  railway  competition  without  fostering  mon- 
opoly, and  this  is  a  difficuly  with  which  legislators  will 
have  to  struggle  for  years  before  they  can  successfully 
accomplish  any  results.  For  some  reason  or  other  there 
is  a  fascination  in  railway  investment  that  to  a  great  ex- 
tent blinds  the  judgment  of  investors.  Again,  it  is  evident 
that  railways  offer  one  of  the  few  forms  of  investment 
where  large  amounts  of  capital  can  at  once  be  invested. 
Again,  apparently,  the  impression  obtains  that  it  is  a 
profitable  form  of  investment.  Such  it  may  be  under 
reasonable  conditions  of  prosperity,  but  the  history  of 
railway  investment  for  the  past  few  years  gives  anything 
but  a  profitable  showing.       *      "     '.■■  ..  :  '  >       ■  -      f  .■ 

About  the  best  thing  that  could  happen  at  present 
would  be  the  growth  of  a  general  disbelief  in  the  profit  of 
railway  investment.  If  our  capitalists  would  only  believe 
that  there  was  no  security  in  railway  investment,  that  it 
was  dangerously  speculative,  that  they  could  invest  their 
capital  elsewhere  to  better  advantage,  and  if  they  would 
only  stick  to  this  belief  for  half-a-dozen  years,  the  railway 
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world  would  be  the  gainer.  The  only  cure  for  the  evils  of 
over-production  is  a  period  of  absolute  cessation,  and  it 
would  seem  that  there  has  been  an  over-production  in 
r.iilway  constriJfction.  Railways  are  supposed  to  grow  up 
to  the  towns.  That  is  the  true  principle  and  the  only  one 
whose  practice  results  in  profit.  Unfortunately,  of  late 
liie  towns  are  expected  to  grow  up  to  the  railways,  and 
ihey  have  not  grown  fast  enough.  It  is,  perhaps,  going 
pretty  far  to  say  that  railway  construction  should  cease 
t.  ntirely  for  five  or  six  years,  but  if  such  an  absolute  ces- 
sation should  take  place  there  can  be  little  doubt  that 
the  roads  would  be  in  better  shape  at  the  expiration 
of  that  time  than  they  are  now ;  and  to  avert  the  evils  of 
ruinous  competition  brought  about  by  reckless  railway 
construction,  the  very  simple  suggestion  is  made  to  "quit 
it."  We  have  pretty  nearly  reached  hard  pan  now,  and 
a  little  wisdom  may  be  gained  by  reflecting  upon  that 
simple  truth,  "  two  into  one — no  times,  with  nothing  over." 


SOUTHERN  RAILWAYS  DURING  THE 
REBELLION. 


BY   WILLIAM   S.    VEST. 
[Written  for  the  American  Railroad  Journal.] 


During  the  late  war  of  secession,  the  railways  in  most 
of  the  southern  states  occupied  a  secondary  position 
owing  to  the  wonderful  water  facilities  afforded  to  the 
invading  forces  of  the  Union.  The  Mississippi  river — that 
"  inland  sea  "  as  Mr.  Calhoun  appropriately  styled  it — 
with  its  numerous  tributaries,  afforded  safe  and  easy 
transit  to  the  very  heart  of  the  Confederacy.  Steam  gun- 
boats and  transports  rapidly  conveyed  large  armies  and 
their  necessary  supplies  to  most  points  of  strategic  im- 
portance. Gunboats  in  the  York  river  guarded  the  right 
flank  of  McClellan,  when  marching  up  the  peninsula,  and 
by  that  stream  all  of  his  supplies  were  brought  within  a 
few  miles  of  Richmond.  All  supplies  required  by  Grant's 
army  reached  City  Point  by  water,  not  an  hour's  ride 
from  the  beleaguered  city  of  Petersburg.  When  reverses 
occurred  the  gunboats  were  arks  of  safety  while  pursued 
by  a  victorious  enemy.  Such  they  proved  to  be  to  the 
demoralized  army  of  Grant,  while  cowering  under  the 
protection  of  their  guns  at  Pittsburgh  landing,  and  none 
the  less  so  to  the  Army  of  the  Potomac  when  forced  to 
make  the  memorable  "  change  of  base  "  from  the  swamps 
of  the  Chickahominy  to  the  banks  of  the  James  river. 

Still,  the  railways  were  of  great,  and  in  some  cases,  of 
decisive  importance  to  both  the  contending  parties  during 
the  war.  But  for  them,  the  first  battle  of  Bull  Run 
would  have  probably  resulted  in  a  victory  for  McDowell's 
troops.  Without  their  aid  his  army  would  not  have 
found  Stonewall  Jackson  and  his  command  opposed  to  it ; 
nor  would  the  first  attacks  of  Grant's  army  in  Petersburg 
have  been  unsuccessful,  but  fey  the  arrival  of  trains — not 
an  hour  too  soon — freighted  with  troops,  hurriedly  de- 
spatched from  the  distant  coasts  of  Carolina  and  Georgia. 

The  most  signal  instance  by  far  of  the  value  of  railways 
to  an  invading  army  is  afforded  by  Sherman's  Atlantic 
campaign.  By  single-track  roads  abounding  in  many 
wooden  bridges  and  extending  to  Nashville,  300  miles 
distant,  an  army  of  over  100,000  men,  and  35,000  horses 
and  mules  were  amply  provided,  month  after  month,  with 
all  necessary  supplies  ;  and  during  all  that  time,  notwith- 
standing many  attempts  were  made  to  break  the  line  of 


communication,  they  were  attended  with  such  trifling 
success,  that  all  damage  inflicted  was  easily  and  readily 
repaired.  The  astute  commander  of  the  Confederate 
forces  repeatedly  urged  upon  his  government  the  vital 
importance  of  jjermanently  disabling  the  roads,  and  ad- 
vised that  General  Forrest  with  5,000  cavalry  should  be 
assigned  to  that  duty;  but  from  the  ill-feeling  existing 
between  the  authorities  at  Richmond  and  Gen.  Johnstone, 
the  repeated  appeals  of  the  latter  seem  to  have  been 
utterly  disregarded.  In  striking  contrast  to  the  wonder- 
ful energy  displayed  on  this  occasion  by  the  Union  quar- 
termaster and  commissaries  at  Nashville,  was  the  glaring 
inefficiency  of  similar  departments  on  the  Confederate 
side.  Lee's  army,  that  of  Northern  Virginia,  was  suffer- 
ing from  short  rations  during  the  last  two  years  of  the 
war,  and  this  evil  rapidly  increased  as  the  end  drew  near. . 
Long  before  Petersburg  was  evacuated  it  was  greatly 
weakened  by  desertion.  Thousands  of  the  men  compos- 
ing it,  undismayed  by  the  shot  and  shell  of  the  enemy, 
were  not  proof  against  the  pangs  of  hunger.  That  there 
was  no  actual  scarcity  of  provisions  for  the  troops  was 
amply  proved  after  the  Appomattox  surrender.  Many 
thousands  of  rations  with  other  supplies  stored  along  the 
line  of  railways  in  North  Carolina  after  this  event  were 
destroyed  by  order  of  the  Confederate  authorities.  That 
they  never  reached  the  hungry  soldiers  at  Petersburg 
was  simply  owing  to  the  notorious  inefficieny  of  the  men 
at  the  head  of  the  quartermaster's  and  commissary  de- 
partments. Many  urgent  demands  were  made  for  their 
removal,  to  which  the  President  of  the  Confederacy  paid 
not  the  slightest  attention,  apparently  for  the  reason — if 
reason  it  was — that  all  such  demands  were  direct  personal 
insults  to  himself.  This  strange  perversity  was  the  cause 
of  great  disasters  to  the  Confederacy.  The  fall  of  Vicks- 
burg  is  by  many  considered  mainy  attributable  to  it. 

The  railways  in  the  southern  states  suffered  gjeatly 
during  the  war.  Many  of  them  were  destroyed  before  it 
ended,  and  those  which  survived  its  ravages  were  in  such 
wretched  order  that  continual  accidents  and  delays  were 
frequent.  When  it  is  remembered  that  for  four  years  no 
new  rails  or  locomotives  were  furnished  them,  the  wonder 
is  that  they  performed  so  well  the  hard  duty  required  of 
them  by  the  government.       '.;],'.'.".'.■■    Z:-  v':.'^'-.^'  :■.'".  ■■:'73- r:.-" - 

Passenger-coaches  were  first  used  for  transporting 
troops,  but  these  proving  not  nearly  numerous  enough  the 
ordinary  box  freight-cars  took  their  place.  Many  of  them 
were  in  a  filthy  condition,  infested  with  vermin  and 
affording  no  protection  from  the  rain,  for  their  tin  roofs 
were  so  perforated  by  holes  made  in  them  by  bayonets 
that  from  a  bird's-eye  point  of  view,  they  looked  like 
gigantic  nutmeg-graters.  No  light  was  furnished  save 
that  from  the  lanterns  of  the  conductors.  A  ride  under  . 
these  depressing  circumstances,  particulary  when  the  sick 
and  wounded  were  mixed  up  with  the  other  passengers, 
was  the  very  reverse  of  pleasant. 

This  language  is,  however,  not  strong  enough  to  con- 
vey a  correct  idea  of  the  horrors  encountered  by  those 
compelled  to  take  a  long  railway  journey  immediately 
after  the  great  battles  fought  in  Virginia.  The  depots 
then  in  Richmond  were  crowded,  not  only  with  sick  and 
wounded  soldiers,  but  with  women,  many  of  whom  had 
left  their  distant  homes  as  far  off  as  Louisiana  and  Texas 
in  search  of  their  husbands  reported  "  missing."  Very 
few  were  successful    in    their  search,  and  these    poor 
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creatures,  sick  from  want  of  sleep,  disappointment  and 
proper  nourishment,  presented  a  woebegone  appearance 
which  excited  universal  sympathy.  Most  of  them  had 
spent  all  their  money  in  reaching  Richmond,  and  relied 
entirely  on  free  passages  for  their  homeward  journey — and 
they  were  freely  granted. 

The  wounded  soldiers  were  far  more  disagreeable  pas- 
sengers. Making  themselves  perfectly  at  home  they 
crowded  around  the  water-coolers  in  the  cars,  wetting 
their  bloodstained  bandages  every  few  minutes  with  the 
scanty  supply  of  drinking-water  provided.  They  were,  as 
a  rule,  quite  cheerful.  Probably  the  unlooked  for  pleas- 
ure of  seeing  their  homes  again,  crippled  as  they  were, 
made  them  so.  When  asked  to  show  their  furloughs 
many  would  hold  up  their  mangled  arms  and  hands  in 
silence,  and  this  mute  way  of  replying  seemed  perfectly 
satisfactory.  A  close  observer  could  not  help  noticing 
how  many  suffered  from  hands  and  fingers  being  ampu- 
tated. A  vague  suspicion  might  naturally  arise  that  these 
injuries  were  self-inflicted,  but  it  was  not  so.  They  were 
evidently  caused  by  carelessness — by  the  guns  of  the  rear 
rank  when  formed  in  line  of  battle.  The  front  rank  ex- 
tending their  hands  too  far  on  the  barrels  of  their  rifles, 
had  them  blown  off  by  the  fire  of  their  friends  in  the 
rear.  Raw  troops  in  their  first  battles  suffer  from  this 
cause. 

One  or  two  box-cars  on  the  trains  carried  a  still  more 
ghastly  freight.  They  were  filled  with  the  dead  bodies  of 
officers  and  privates  found  upon  the  field.  Most  of  them 
were  so  altered  by  decomposition  that  recognition  was 
impossible,  and  in  such  cases  articles  of  clothing  were 
mainly  relied  upon  to  indentify  them ;  but  many  mistakes 
were  made  and  corpses  carried  hundreds  of  miles  on  rail- 
ways and  buried  in  church-yards  by  supfKDsed  weeping 
relatives  and  friends,  were  in  reality  those  of  the  unknown 
dead.  Metallic  bath-tubs  were  sometimes  used  as  coffins, 
and  by  covering  over  the  top  with  sheet  zinc  and  solder- 
ing them  air-tight,  these  improvised  sarcophigi  proved 
very  satisfactory — far  more  so  than  the  pine  boxes  and 
saw-dust  provided  by  the  quartermaster's  department. 

The  passengers  on  the  trains  had  to  sufTer  from  the 
scarcity  of  good  meals.  Wretched  as  these  meals  were — 
consisting  mainly  in  North  Carolina  of  "cat  fish  and  corn 
bread  "—  ten  dollars  was  the  price  charged  and  readily 
obtained  for  them,  the  wounded  soldiers  thus  paying  a 
month's  wages  in  the  army  for  a  dinner  that  under  ordi- 
nary  circumstances  they  would  not  care  to  eat.  The  Con- 
federate Governmeht  refused  to  make  its  paper  currency 
a  legal  tender,  and  it  of  course  rapidly  decreased  in  value. 
True  such  action  would  have  been  "  unconstitutional,"  but 
not  more  so  than  the  "  Conscript  bill "  which  was  the 
cause  of  untold  suffering.  Mr.  Chase  was  master  of  the 
situation  when  he  boldly  made  greenbacks  a  substitute 
for  gold  and  silver,  and  by  doing  so  safely  carried  the 
United  States  through  the  financial  difficulties  of  the 
war.     ,;./,.  .;■  y- ,/,: .  .- 

The  railways,  all  of  them  in  the  south,  had  their  largest 
customer  in  the  government.  All  were  worked  to  their 
fullest  capacity  in  carrying  troops  and  military  supplies 
of  all  kinds,  and  the  amount  of  currency  received  for 
these  services  was  immense.  Depreciated  as  it  was  in 
value,  it  was  readily  taken  in  exchange  for  real  estate  for 
the  first  three  years  of  the  war,  and  many  sanguine  rail- 
way stockholders  confidently  asserted  that  the  roads  were 


becoming  rich  by  investing  in  houses  and  lands,  as  soon 
as  received,  the  large  sums  due  them  from  the  govern- 
ment. Plantations  and  churches  even  all  along  the  lines, 
were  said  to  have  been  greedily  bought  by  them,  but 
these  pleasing  rumors  were  without  foundation  in  most 
cases.  It  is  more  probable  that  the  wise  presidents  and 
directors  invested  far  more  of  the  surplus  funds  in  "8  per 
cent,  bonds  "  than  in  real  estate. 

The  raiJway  employes  were  by  no  means  as  careful  in 
transporting  loaded  shells,  cartridges  and  gun-powder  as 
they  ought  to  have  been.  The  barrels  containing  the  latter 
extra  hazardous  ingredient  were  all  in  good  condition 
when  they  left  the  arsenals,  but  the  jolting  on  rough 
tracks  frequently  loosened  the  hoops,  causing  the  heads  to 
fall  in.  As  there  was  not  a  cinder-proof  car — at  least  dur- 
ing the  latter  part  of  the  war — in  the  whole  Confederacy, 
a  spark  from  a  locomotive  might  cause,  on  a  train  loaded 
with  troops,  its  utter  destruction,  involving  a  loss  of 
life  even  exceeding  that  caused  by  the  mine  fiasco  at 
Petersburg.  A  knowledge  of  this  fact  was  not  calculated 
to  increase  the  pleasures  of  an  excursion  hundreds  of 
miles  in  length  and  performed  in  filthy  cars  crowded  with 
troops  whose  wounds  from  long  neglect  were  positively 
offensive.  On  one  occasion  two  car  loads  of  powder 
were  being  transferred  from  one  railway  to  another  and 
their  dangerous  condition  was  made  known  to  the  con- 
ductor who  received  them  in  charge,  and  who  evidently 
was  not  deeply  impressed  with  the  risk  he  was  encounter- 
ing ;  but  annoyed  by  the  remonstrances  made  to  him,  he 
placed  three  cars  loaded  with  prisoners  next  to  those 
containing  the  powder,  assuring  his  passengers  in  the 
rear  of  the  train  that  they  were  in  "  but  little  danger." 
Passengers,  powder  and  prisoners  made  the  trip  safely, 
and  it  is  but  right  to  mention  that  the  latter  were 
ignorant  of  their  close  proximity  for  hours  to  a  leaky 
magazine.  '■■:■::''■  ',■>'■■•.■'.     >-"    .  ■■.' .l"'v.V'^'.--' - 

Altogether  the  history  of  southern  railways  during  the 
war  of  secession  is  a  picturesque  one,  and  more  of  interest 
could  have  been  written  on  the  subject  than  has  yet 
appeared.  The  picture  is  not  a  pleasant  one  to  contem- 
plate, however,  especially  when  the  dreary  condition  of 
the  roads  at  the  end  of  the  war  is  considered  ;  but  the 
comforting  fact  remains  that  the  injury  wrought  southern 
roads  by  the  conflict  of  years  is  rapidly  disappearing. 
The  revival  of  industry  in  the  south  has  brought  about 
wonderful  improvements  in  its  railway  facilities,  and  of 
the  effects  of  the  war  upon  railways  in  that  territory 
scarcely  a  trace  now  remains. 

:■•-    .■!.,.-'   ."  ■ 

-♦- ■ 

HOW    NEW    RAILWAYS     ARE     INAUGURATED 

IN    ENGLAND. 


Railway  legislation  in  England  is  and  has  been  a 
long  and  tedious  process,  being  almost  as  formidable  a 
proceeding  now  as  when  Stepenson  endeavored  to  con- 
vince less  far  seeing  minds  of  the  utility  and  advantages 
of  railways  over  which  people  would  be  conveyed  at  the 
furious  speed  of  ten  or  even  fifteen  miles  an  hour.  The 
country  already  has  a  complete  system  of  main  lines,  and 
these  are  naturally  cautious  of  interference  with  each 
other's  territory,  and  it  is  therefore  by  private  parties 
principally  that  new  lines  are  now  promoted.  Taken  as  a 
whole  the  proceedings  are  fair  and  impartial,  politics  do 
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not  enter  into  the  question  at  all,  and  the  strong  oppo- 
sition from  existing  roads  interfered  with,  competing 
schemes,  landowners,  and  other  interested  parties,  usually 
succeeds  in  bringing  out  the  weak  and  faulty  points  in  any 
project,  while  Parliament  is,  as  a  rule,  averse  to  authoriz- 
ing a  line,  the  necessity  for  which,  as  well  as  whose  good 
faith,  is  not  fully  sustained  under  the  ordeal.  It  is  prac- 
tically useless  to  put  dead-heads  as  directors  in  the  bill,  to 
make  out  a  cooked  estimate  or  bogus  financial  statements, 
or  to  make  similar  attempts  to  bolster  up  a  lame  scheme, 
since  the  engineers,  lawyers  and  others  of  the  opposition 
thrash  the  whole  affair  out  as  to  the  necessity,  competition, 
operation,  cost  and  other  matters  in  detail,  and  then  parade 
before  the  committee  anything  disadvantageous  which  they 
may  discover  ;  so  that  at  the  present  time  engineers  and 
others  have  to  tax  their  energies  to  the  utmost  in  order  to 
obtain  the  necessary  act  for  their  project ;  a  natural  con- 
sequence of  which  is  that  the  leading  men  in  the  engineer- 
ing and  legal  profession  are  much  sought  after  by  promo- 
ters, and  both  parties — but  especially  the  latter — make, 
as  a  rule,  a  very  good  thing  out  of  their  parliamentary 
practice.        i  ■■■',-■  '.y::"  ■  .':-:v  :'-'■■.. '■:/,:■'■'■  ■■'■  '..■•■  -v.- •■.•■.•.  .■.. 

England  is  now  so  well  provided  with  iron  roads  that 
the  construction  of  trunk-lines  is  almost  a  thing  of  the 
past,  and  the  majority  of  new  lines  which  are  now  pro- 
moted are  extensions  and  branches  to  shorten  through 
routes,  to  afford  additional  accommodation,  or  to  tap  the 
more  rural  districts.  Owing  to  the  vast  network  of  exist- 
ing lines  which  spreads  over  the  length  and  breadth  of  the 
country,  it  is  almost  impossible  to  lay  out  a  line  which 
does  not  interfere  in  any  way  with  some  railway  or  other, 
and  this  interference  becomes  an  important  item  in  the 
consideration  of  the  route  to  be  adopted,  so  as  to  avoid 
any  unneccessary  crossing  or  competition,  as  existing  lines 
are  very  sensitive  and  will  make  a  bitter  opposition  to  any 
scheme  which  proposes  to  alter  their  levels  or  works  in 
the  slightest  degree,  while  such  opposition  from  existing 
companies  is  so  powerful  that  it  is  wise  to  avoid  it  where- 
ever  possible.  This  consideration,  therefore,  and  the  re- 
quirements of  local  landowners,  fixes  in  a  great  measure 
the  general  route  of  the  line,  while  the  ordnance  maps  are 
so  complete  and  extensive,  and  bear  so  much  information, 
that  with  their  aid  and  an  inspection  of  the  general  routt  of 
the  proposed  road,  the  engineer  can  usually  determine  the 
center  line  pretty  definitely,  so  that  little  or  no  prelimin- 
ary surveying  or  location  is  necessary,  except  in  the  case 
of  long  and  important  lines ;  many  minor  lines  are  laid 
out  for  parliamentary  purposes  entirely  by  the  ordnance 
maps.  When  the  center  line  is  approved  by  the  promo- 
ters, it  is  laid  down  on  an  ordnance  map  of  the  6  inches, 
or  25.344  inches  to  one  mile  scale,  together  with  the 
"limits  of  deviation."  These  are  imaginary  lines  parallel 
to  the  center  line  and  usually  100  yards  on  each  side  of  it, 
but  are  contracted,  however,  through  towns,  and  sometimes 
also  to  avoid  cutting  into  valuable  property  which  would 
result  in  opposition  from  the  owners,  etc.  The  legal  dis- 
tance for  such  limits  is  100  yards  on  each  side  of  the  cen- 
ter line  in  open  country,  and  10  yards  on  each  side  in 
towns  ;  the  distance  is,  however,  occasionally  put  at  more 
than  100  yards,  but  in  such  cases  they  are  not  properly 
limits  of  deviation,  since  the  center  line  cannot  be  moved 
beyond  the  prescribed  limits.  This  proceeding,  however, 
has  the  effect  of  obtaining  powers  of  compulsory  purchase 
over  the  land  and  is  t^herefore  resorted  to  wh?n  extra 


ground  is  required  for  stations  or  other  purposes.  Trial 
levels  are  now  taken  over  rough  or  bad  ground,  so  that 
several  sections  may  be  plotted,  and  the  most  suitable 
position  adopted  for  the  center  line.  >■,      - '     ^;    ..      :  c  , 

The  map,  or  a  mounted  tracing  of  it,  is  now  taken  Into 
the  field  and  corrected,  new  houses,  roads,  etc.,  surveyed 
in,  and  all  other  alterations  made  within  the  limits  of  devi- 
ation, errors  beyond  these  limits  being  of  no  consequence, 
and  in  fact  very  little  is  shown  beyond  them  ;  fences,  etc., 
are,  however,  continued  just  beyond  them  to  show  their 
continuity.  The  scale  of  the  plan  must  not  be  less  than  4 
inches  to  i  mile,  and  if  less  than  400  feet  to  i  inch,  an 
enlarged  plan  on  that  scale,  or  a  larger,  must  be  given 
every  building,  court-yard  and  premises  situated 
the  "limits."  In  Scotland  and  Ireland,  and  for  some  un- 
important lines  in  England,  the  6  inches  to  i  mile  scale  is 
adopted,  but  for  the  majority  of  lines  the  usual  scale  is  the 
large  ordnance  of  25.344  inches  to  i  mile,  while  for  lines 
in  the  city  of  London,  the  5  feet  to  a  mile  ordnance  scale 
is  principally  used.  Everything  of  a  permanent  character 
has  to  be  shown,  even,  down  to  ash-bins  and  foul-runs,  if 
built  into  the  ground;  therefore,  for  a  line  running  through 
any  considerable  amount  of  buildings  the  25-inch  scale 
(as  it  is  usually  termed)  is  by  no  means  too  large.  When 
the  plan  is  completed,  correct  tracings  are  made  in  lengths 
of  about  two  feet,  usually  about  a  mile  on  a  sheet,  with  a 
cut  line  at  each  end  to  show  how  it  connects  to  the  next 
sheet,  the  center  line  is  marked  by  a  thick  black  line  with 
every  furlong  and  mile  numbered,  the  beginning  and 
termination  of  curves  marked,  and  their  radii  stated 
where  less  than  a  mile,  and  the  names  of  counties,  par- 
ishes and  townships,  etc.,  written  on.  The  levels  are  then 
taken  along  the  line,  and  cross-sections  of  all  roads  or 
railways  which  are  to  be  interfered  with  have  to  be  shown 
for  200  yards  on  each  side  of  the  center  line.  The  section 
is  plotted  to  the  same  horizontal  scale  as  the  plan,  and  for 
the  25-inch  map  has  usually  a  vertical  scale  of  40,  50,  or 
60  feet  to  the  inch.  This  section  is  divided  up  into  the 
same  lengths  as  the  plan,  and  is  generally  printed  on  the 
same  sheet,  the  plan  above,  and  section  below,  with  cross- 
sections  between,  which  is  a  very  convenient  arrangement 
for  reference.  On  the  section  the  level  of  top  of  rails  is 
shown  by  a  thick  black  line,  a  datum  is  given  at  a  certain 
depth  below  a  stated  bench  mark,  furlongs  and  miles  are 
marked,  the  height  at  each  end  of  every  gradient  and  the 
inclination  of  the  same  is  shown,  the  greatest  depth  of 
every  cutting  and  height  of  every  embankment  is  also 
marked,  as  well  as  the  vertical  distance  from  rail  to  sur- 
face at  any  road,  river,  canal  or  railway  crossed  by  the 
proposed  line,  and  the  height  and  span  of  the  arch  at  such 
points  must  also  be  stated.  Tunnels  are  marked  on  the 
plan  by  a  dotted  line,  and  on  the  section  are  shown  the  in- 
tended height,  and  the  length  in  yards  is  stated.  Viaducts 
are  also  shown  on  the  section.  Where  a  junction  is  to  be 
made  with  an  existing  line  of  railway,  a  plan  and  section 
of  such  line  must  be  given  for  a  distance  of  800  yards  on 
each  side  of  the  point  of  junction.  Cross-sections  are  only 
required  of  roads  whose  levels  are  to  be  altered,  and  the 
amount  of  alteration  must  be  stated,  the  inclination  of 
present  and  altered  approaches  being  also  shown  on  the 
cross-section. 

The  plans  are  now  lithographed,  forming  a  book  with 
pages  about  30  inches  by  18  inches,  which  are  called  the 
"  deposited  plans  "  from  the  fact  of  their  being  deposited 
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in  the  office  of  the  houses  of  Parliament.  Each  house, 
road,  field  and  other  property  is  given  a  number  on  the 
plans,  and  a  book  is  prepared,  called  the  "  book  of  refer- 
ence," giving  the  number,  description,  owner,  occupant 
and  lessee  of  such  property.  Besides  the  deposited  plans 
and  book  of  reference,  an  estimate  of  the  cost  has  to  be 
prepared  to  a  standard  form,  and,  in  certain  copies  of 
the  deposited  plans,  an  ordnance  map  of  the  i  inch 
to  a  mile  scale  with  the  proposed  line  marked  on  in 
red  must  be  bound  up  ;  these  copies  are  for  the  clerks  of 
the  Parliament.  Copies  of  the  plans  and  reference  book 
must  be  deposited  on  or  before  November  30th,  and  the 
estimate  on  or  before  December  31st,  with  the  clerks  of 
both  houses  of  Parliament,  and  the  clerk  of  each  county 
in  which  the  line  is  situated.  Each  parish  clerk  also  has  a 
copy  of  so  much  of  the  plans  and  reference  book  as  affects 
his  parish, and  other  copies  have  to  be  deposited  with  certain 
other  parties,  and  in  most  cases  the  important  land  owners, 
local  authorities,  the  engineer  and  managerof  existing  lines 
affected,  and  other  parties  interested  are  also  supplied  with 
copies.  Previous  to  the  30th  of  November  a  notice  of 
appKcation  to  Parliament  for  permission  to  construct  the 
line  is  published,  containing  a  full  description  of  the  route 
of  the  same,  defining  its  termini  and  giving  the  names  of 
all  counties,  parishes,  etc.,  roads  altered  or  stopped  up ; 
and  all  such  information  must  be  published  for  one  day 
in  each  of  three  consecutive  weeks  in  some  newspaper  of 
each  county  in  which  the  line  is  to  be  situated,  as  well  as 
in  the  official  "Gazette,"  and  a  London  paper  (Dublin  for 
Ireland  ;  and  Edinburgh  for  Scotland).  Notices  of  appli- 
cation must  also  be  served  on  landowners,  and  others 
affected  by  the  proposed  line,  on  or  before  December  15th. 
After  a  week  or  two,  during  which  the  various  plans  and 
documents  are  arranged,  they  are  opened  to  inspection  at 
the  private  bill  office  in  the  House  of  Parliament,  and  for 
certain  charges  can  be  traced  or  copied  in  a  room  pro- 
vided for  the  purpose,  usually  one  of  the  committee 
rooms  ;  and  engineers  of  rival  or  competing  lines  can 
then  obtain  copies  to  compare  with  their  own  and  look 
out  for  their  rival's  errors. 

When  the  engineer,  aided  by  the  solicitor  and  parlia- 
mentary agent  of  his  clients,  has  got  all  his  plans,  etc., 
safely  deposited,  and  the  deposit  money  paid  (a  certain 
percentage  on  the  estimate),  he  begins  to  prepare  for  his 
opposition  to  rival  lines,  or  others  which  he  may  be  re- 
tained to  oppose.  For  this  purpose  he  gets  a  copy  of 
plans,  reference  book  and  estimate  if  possible,  or  if  not, 
gets  them  traced  and  copied  at  the  private  bill  office  or 
county  clerk's  office,  and  sends  men  into  the  field  to  detect 
errors,  which  are  then  carefully  described  and  made  as 
much  of  as  possible  by  the  solicitor  in  a  memorial  to  the 
standing  order  committee,  which  memorial  is  lodged  on 
January  9th,  if  the  bill  is  numbered  below  100,  i6th  of  Jan- 
uary if  between  100  and  200,  and  21st  of  January  if  above 
200.  Errors  on  plan,  or  in  reference  book,  wrong  num- 
bers, numbers  not  corresponding  in  the  same,  omitting  to 
give  landowners  notice,  and  similar  cases,  form  pleas  for 
non-compliance  with  standing  orders.  The  examiners  for 
standing  orders  sit  in  February  and  consider  all  the  me- 
morials and  petition  for  and  against  each  bill,  in  order  to 
decide  whether  the  rules  embodied  in  the  standing  orders 
(certain  standard  rules  to  be  complied  with  in  every  case, 
or  only  dispensed  with  by  authority  of  the  examiner),  have 
been  duly  complied  with,  and  reject  or  pass  such  bill,  those 


rejected  ht'xng  hors-de-combat  for  that  session.  Appeal  may, 
however,  be  made  for  re-examination,  but  this  is  very 
rarely  granted ;  in  doubtful  cases  the  bill  is  submitted  to 
the  standing  order  committee,  who  give  a  final  decision. 
From  the  examiner  for  standing  orders  of  the  House  of 
Commons,  the  bill  is  carried  to  a  similar  official  of  the 
House  of  Lords,  and  if  passed  by  both  is  then  ready  for  the 
select  committees. 

Each  committee  is  composed  of  five  members,  viz.:  a 
chairman  and  four  others,  and  has  a  certain  group  of  bills 
to  consider.  They  usually  commence  their  operations 
about  March  (all  bills  going  first  before  the  Commons  com- 
mittee); and  sit  from  1 2  o'clock  noon,  till  4  P.  M.  each  week- 
day except  Saturday.  The  case  is  held  in  one  of  the  com- 
mittee rooms  in  the  "  House,"  the  committee  sitting  behind 
a  curv^ed  table,  and  the  engineers,  lawyers,  counsellors,  so- 
licitors, parliamentary  agents,  short-hand  writers,  clerks, 
etc.,  sitting  within  a  bar  across  the  room,  on  the  other  side 
of  which  are  the  witnesses  to  be  called,  parties  interested 
in  the  line,  and  the  general  public.  Various  witnesses  are 
examined  for  and  against  the  bill  by  the  respective  coun- 
sel, who  also  make  long  and  exhaustive  speeches.  When 
the  case  for  the  bill  is  concluded  the  case  for  the  opposi- 
tion commences,  after  which  the  chief  counsel  of  each  party 
make  their  final  speeches  and  after  a  (usually)  brief  delib- 
eration the  committee  give  it  as  their  decision  that  the  bill 
is,  or  is  not,  passed.  Cases  last  from  a  few  days  to  weeks, 
or  even  months,  according  to  the  length  and  importance 
of  the  line.  If  the  bill  is  passed  by  the  Commons  it  is 
carried  before  the  Lords  and  the  same  performance  gone 
through  again;  but  if  rejected  by  the  Commons  it  is  thrown 
out  altogether,  for  that  year's  session  at  any  rate.!' 

Ddrmg  these  operations  the  bill,  which  is  a  printed 
document  setting  forth  the  route  of  the  line,  names  of 
promoters,  amount  of  capital  and  other  particulars,  has 
had  to  be  introduced  into  and  read  three  times  before 
each  h^mse,  but  unless  the  line  is  particularly  important  or 
noteworthy  this  is  usually  a  mere  matter  of  form.  Should 
the  bill  be  duly  passed  by  the  houses  and  their  committees 
it  is  ready  for  the  Queen's  assent,  upon  receiving  which  it 
ceases  to  be  a  bill  and  becomes  an  Act  of  Parliament,  in 
which  form  it  is  very  different  from  its  original,  alterations 
having  probably  been  made  by  each  committee  and  stipu- 
lated requirements,  as  for  accommodation  works,  etc.,  in- 
serted, so  that  it  is  much  more  lengthy  and  contains  more 
details  than  the  original  draft.     :         ,:      ,      ,;        j    .  .  ' 

Summarizing  these  various  stages:  The  line  is  pro- 
jected probably  in  the  summer  or  autumn ;  plans  and 
reference  book  deposited,  and  notices  published  by 
November  30th  ;  estimate  deposited  December  31st;  me- 
morials and  petitions  lodged  9th,  16th  or  21st  of  Jan- 
uary, the  case  goes  before  the  examiner  for  standing 
orders  in  February  or  March,  and  reaches  the  commit- 
tees sometime  between  March  and  August;  the  Queen's 
absent  is  obtained  in  August  or  September,  and  there 
is  the  Act  of  Parliament  authorizing  certain  parties  to 
build  and  maintain  the  A,  B  and  C  Railway.  The  act 
names  the  directors  and  promoters,  states  the  capital  and 
all  financial  details,  nature  of  works,  rates  of  tolls  and 
fares,  accommodations  and  all  particulars,  and  when  the 
line  is  a  branch  from  an  existing  road  a  working  agree- 
ment is  frequently  appended,  stating  the  terms  upon 
which  the  main  company  is  to  work  the  traffic  on  the  new 
line,    /.•;•■■■.;.■-••■,        •        1         ■  ''•'' 
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The  term  for  the  completion  of  the  work  is  usually  put 
?.t  five  years  (sometimes  three).  If  the  line  is  not  ccm- 
p'eted  in  that  time,  an  act  for  an  extension  of  time  may 
1,0  obtained,  or  if  neglected  and  no  such  act  obtained,  the 
company  forfeits  their  interest  in  the  work,  as  also  the  de- 
posit money.  An  act  for  abandonment  can  be  obtained 
which  provides  for  the  return  of  this  money. 

Preparations  may  now  be  made  for  letting  the  contract 
and  starting  the  work. — [Edward  E.  R.  Tratman,  in  the 
Engtiuering  Neivs.  '    '  ^:  ;  ■' '■  ,  ■    ' '  ^*'  .-:'„'■.  -'-S'-'r'-' 


RAILWAY  STANDARDS. 


There  ought  to  be  recognized  standards  in  railroading 
as  in  everything  else.  What  experience  has  proved  to  be 
the  best  should  be  generally  adopted  and  no  deviation 
permitted.  Railways  have  increased  in  numbers  and  ex- 
lent  to  such  a  degree,  and  their  operations  are  so  con- 
nected, that  all  thoughtful  officials  are  convinced  of  the 
necessity  for  the  adoption  of  a  standard  in  appliances  and 
methods. 

There  should  be  a  standard  of  construction.  We  now 
have  a  gauge  which  has  been  adopted  by  all  the  northern 
railways  and  to  which  the  southern  roads  are  soon  to  be 
changed.  A  few  lines  exist  which  have  the  narrow 
gauge  but  they  cannot  long  hold  their  own,  for  the  econo- 
mies of  the  traffic,  which  passes  over  several  connecting 
roads,  demand  that  no  shifting  of  cargo  or  trucks  be  per- 
mitted. There  is  also  a  standard  rail  and  a  regulation 
size  of  tie.  We  might  go  further  with  advantage  and 
have  one  style  of  construction  which  should  be  recognized 
as  the  best  and  to  which  all  first-class  railways  should 
conform.  Whenever  this  test  becomes  generally  recog- 
nized, there  will  be  established  a  code  of  rules  governing 
the  width  of  the  right  of  way,  form  of  embankment,  size 
of  ties  and  number  to  be  used  to  the  mile,  weight  of  rails, 
length  of  sidings,  and  patterns  of  switches  and  signals. 
The  form  of  stations,  while  uniformity  is  desirable  for 
those  on  each  road,  will  continue  to  be  determined  by 
choice  and  taste. 

A  standard  for  round-houses,  freight-sheds,  yards  and 
shops  will  be  selected  and  to  this  all  will  be  made  to  con- 
form as  far  as  possible.  As  long  as  manufacturers  com- 
pete with  each  other  different  styles  will  be  used,  but  one 
type  of  construction  will  be  universally  adhered  to  as  far 
as  possible. 

Standard  equipment  will  be  adopted.  It  is  not  so  es- 
sential that  every  road  have  exactly  the  same  kind  of 
locomotives  and  passenger-cars  as  all  the  rest,  but  each 
line  or  division  should  have  but  the  one  style  and  the 
parts  ought  to  be  interchangeable.  Time  is  lost  and 
damage  sustained  because  there  are  dozens  of  different 
kinds  of  locomotives  in  use  upon  the  same  road,  and  the 
shops  must  have  patterns  for  the  parts  of  each  maker.  If 
uniformity  prevailed,  parts  could  be  kept  in  stock  and  in 
case  of  emergency  be  quickly  attached.  K  ,^  r  ;  v"  ; 
It  is  more  necessary  that  freight-cars  be  all  of  one 
standard,  for  they  are  shifted  from  one  road  to  another 
and  must  each  time  be  made  up  into  trains.  As  it  is  now, 
some  are  high  and  some  low,  some  have  one  kind  of 
trucks  and  couplers  and  some  another.  Although  there 
are  many  excellent  automatic  car-couplers  known  to 
railway   master   mechanics   they   cannot   come  into  use 


because  of  this  marked  variance  in  cars.      We  want  one 

size  of  wheels,  style  of  trucks,  drawbars  and  other  applian- 
ces. Let  them  continue  to  come  from  the  shops  of  dif- 
ferent makers,  each  of  whom  will  impress  upon  it  his  own 
individuality;  but  they  must  conform  to  one  standard  in 
all  their  parts  which  should  be  interchangeable. 

There  ought  also  to  be  a  standard  of  operation.  The 
first  essential  is  a  uniform  system  of  bookkeeping  so  that 
all  reports  and  statements  can  be  easily  understood  and 
conceal  no  mysteries,  known  only  to  the  uninitiated:  the 
less  of  mystery  there  is  about  the  accounts  the  better  for 
all  concerned.  -  .    .v.'    :       ,     ■        ,   •/.  ^ 

Tickets,  waybills  and  vouchering  should  be  the  same 
upon  all  the  lines.  We  think  the  companies  are  inclined 
to  come  to  this  now,  for  the  frequent  conferences  of  the 
officials  interested  tend  to  the  adoption  of  the  forms  most 
approved  by  experience.      '.     ,  •        V  ^- '^'l '     ^ 

This  uniformity  can  only  be  accomplished  by  means  of 
frequent  meetings  of  railway  men.  The  master  mechanics 
and  master  car-builders  now  meet  once  or  twice  a  year 
and  so  do  even  the  conductors  and  brakemen.  The 
freight  men  have  gatherings  as  often  as  once  or  twice  per 
month,  while  the  general  passenger  agents  for  many  years 
have  held  a  semi-annual  conclave  of  their  National 
Association.  The  general  superintendents  also  have  their 
own  special  conferences. 

These  assemblies  are  not  to  be  measured  or  tested  by 
the  amount  of  business  apparently  transacted,  for  this  is 
a  very  superficial  test.  The  meetings  lyake  those  present 
acquainted  and  lessen  the  possibility  for  antagonisms; 
they  furnish  opportunities  for  explanations  and  consulta- 
tion, so  that  when  a  meeting  ends  and  it  is  said  that 
nothing  has  been  accomplished,  the  assertion  is  an  un- 
just one,  for  the  results  cannot  be  immediately  measured 
up  and  a  value  placed  oh  them. 

The  presidents  and  general  managers  are  beginning  to 
see  that  a  necessity  exists  for  their  frequent  coming  to- 
gether. A  cause  of  friction  may  be  thus  removed  before 
it  causes  wide-spread  dissatisfaction,  and  railway  wars  be 
so  nipped  in  the  bud.  The  railway  interests  of  the  coun- 
try are  immense  and,  sinless  care  is  used,  at  times  conflct-  . 
ing.  A  conference  of  the  principals  will  often  remove  a 
cause  of  dissatisfaction  and  restore  harmony  where  cor- 
respondence could  not  avail.      ;-:'-'-^''-'r:-'  '^■'-■^''^^  -  ,' 

Who  can  tell  over  the  good  results  to  come  from  the 
adoption  of  these  standards  as  here  advocated .''  Time 
would  fail  us  to  enumerate  them.  Sufficient  it  is  to  state 
two  of  the  most  conspicuous  effects: 

An  economy  of  operation  would  result  such  as  is  now 
unknown  or  undreamt  of.  The  ease  with  which  parts  of 
equipment  could  be  interchanged,  the  greater  clearness 
of  knowledge,  the  more  simplicity  in  methods,  all  would 
tend  to  that  reduction  in  operating  exjjenses  which  gen- 
eral managers  so  much  desire. 

The  greater  ease  of  operation  would  also  be  evident. 
The  interchange  of  traffic  and  cars  would  be  better  ac- 
complished with  fewer  delays  and  less  friction.  The 
dangers  of  accidents  would  also  be  decreased  and  property 
would  consequently  be  safer.  With  a  better  knowledge 
on  the  part  of  the  people  with  the  workings  of  railways, 
there  would  be  less  inclination  to  interfere,  and  legislators 
would  not  interfere  so  frequently  with  vexatious  laws. 

By  all  means  let  us  have  these  standards. —  Railtvay 
Register.  ■■:'  ^  "     '-■'^'-■■-■/,^':;'^:'{:^:-':'y..:r--'^.^'  ■//:[■■,:■■' :/   \ 
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Misleading  Titles  of  Railways. 


Under  the  caption  of  "  What's  in  a  Name  ?  "  a  writer 
in  the  Railway  Reinew  strongly  condems  a  number  of 
corporate  titles  of  American  railways,  and  urges  that 
their  name  should  convey  some  idea  of  their  routes.  A 
foreigner,  studying  the  guide-book  to  find  the  way  to 
some  distant  point,  would  fare  poorly,  it  he  depended  on 
the  names  of  the  railways  to  get  to  the  point  in  question. 
For  instance,  let  him  be  landed  in  New  York  and 
seek  a  way  to  Chicago.  In  the  list  of  railways  he  would 
at  once  see.  New  York,  Chicago  and  St.  Louis.  At  once 
satisfied,  he  would  immediately  institute  inquiries  as  to 
the  location  of  the  depot  of  that  road  in  New  York.  He 
would  be  surprised  indeed  to  learn  that  the  nearest  termi- 
nus of  that  road  was  over  500  miles  from  New  York  ;  also 
that  it  did  not  extend  within  300  miles  of  St.  Louis.  An- 
other misleading  name  is  that  of  the  Boston,  Hoosac 
Tunnel  and  Western.  This  road  does  not  touch  a  point 
mentioned  in  its  coporate  name.  It  is  153  miles  from 
Boston,  1  mile  from  the  Hoosac  Tunnel  and  ceases  20 
miles  west  of  the  Hudson  river,  remaining  in  the  east, 
surely.  Of  the  same  class  of  names  is  the  Western  and 
Atlantic  Railroad  of  Georgia,  which  neither  reaches  the 
Atlantic  nor  the  west,  its  termini  being  Atlanta  and  Chat- 
tanooga. Another  class  of  absolutely  meaningless  names 
exist,  such  as  the  Northern  Central,  the  Southern  Central 
and  worse  still  the  European  and  North  American  Rail- 
way, (now  part  of  the  Maine  Central  Railroad).  This 
latter  road  has  less  than  200  miles  of  track,  with  a  name 
good  for  over  3,000  miles  of  deep  water. 

The  next  class  of  names  include  those  expressing  truth- 
fully the  points  they  reach  but  which  have  grown  way 
beyond  their  names,  so  that  such  a  corporation  will  oper- 
ate many  hundreds  of  miles  while  the  name  covers  but  a 
few.  Of  these  are  the  Philadelphia  and  Reading,  with  a 
60-mile  name,  operating  1,458  miles,  and  the  Boston  and 
Lowell,  with  a  26-mile  name,  and  a  mileage  of  550.  The 
Chicago,  Milwaukee  and  St.  Paul  is  another  road  having 
originally  a  fine  and  instructive  name  for  every  traveler, 
but  long  since  outgrown  and  now  misleading  for  much  of 
its  vast  territory.  ' 

Two  names  for  railways  come  to  mind  which  mean 
nothing  unless  one  is  either  well  posted  in  the  early  his- 
tory of  the  country,  or  knows  every  city  in  it  of  over 
20,000  inhabitants.  The  first  reference  is  to  the  Old 
Colony,  so  named  because  it  extends  through  the  earliest 
settlements  of  New  England,  made  famous  by  the  Pilgrim 
Fathers.  This  road  has  one  of  the  finest  plants  for  local 
business  in  the  world,  with  no  competition  and  no  entang- 
ling alliances  with  freight  lines,  pools,  etc.,  and  so  makes 
money  every  year ;  but  unless  one  lived  close  to  it  they 
might  think  m  vain  as  to  its  location.  The  other  refer- 
ence is  to  the  Fitchburg  road,  which  from  its  location 
and  business  suffers  much  more  from  a  meaningless  name 
than  does  the  Old  Colony,  which  can  flourish  without 
much  outside  help.  The  Fitchburg  is  one  of  New  Eng- 
land's principal  arteries  to  the  west,  but  it  bears  the  name 
of  a  little  city  on  its  line  which  few  people  have  heard  or 
know  of,  and  with  the  location  of  which  still  fewer  are 
familiar,  yet  the  road  reaches  Boston  and  extends  to  the 
•  famous  Hoosac  Tunnel,  with  a  direct  connection  for  Troy 
via  a  shorter,  but  better  named  road,  the  Troy  and  Bos- 
ton.   Why  the  name  of  such  an  insignificant  place  as 


Fitchburg  should   have    been    given  to  a  railway  will 
always  remain  a  mystery  to  stranger  travelers.     Had  it 
been  Boston  and  Fitchburg   it  would  have  shed   somt 
light  on  its  location.     Its  greatest  competitor  bears  one 
of  the  most  perfect  and  instructive  of  railway  titles,  viz.: 
Boston  and  Albany — a  whole  story  of  itself.     Equally  for- 
tunate in  name  is  the  Boston  and  Providence,  the  Phila- 
delphia, Wilmington  and  Baltimore  and  other  titles  which 
include  names  of  extreme  terminal  points.     A  wider  but 
good  and  truthful  class  of  names  are  the   Boston  and 
Maine,  Baltimore  and  Ohio,  Chicago  and  Eastern  Illinois, 
and  Chicago  and  Northwestern  (the  latter  a  blanket  title, 
m  truth).     A  class,  local  and  yet  broad  enough,  includes 
the  various  "  Centrals  " — New  York  Central,  Maine  Cen- 
tral, Central  of  New  Jersey,  Michigan  Central,  etc.,  to 
which  everyone  would  look  if  about  to  travel  in  those 
states.     With  these  should  be  included  the  Pennsylvania. 
It  is  supposed  to  be  allowable  to  attach  the  word 
"  western  "  or  "  northern  "  etc.,  to  any  road  leading  in 
either  of  those  directions.      This  is  in  better  taste  than 
that  of  the  originators  of  the   "  Big  4,"  road  which  sails 
under  the  title  of  Cincinnati,  Indianapolis,  St.  Louis  and 
Chicago,  reaching  but  the  first  two  of  these  cities  and 
pointing  towards  the  last  two.      Fully  as  presumptuous  a 
name  is  that  of  the  Boston,  Concord,  Montreal  and  White 
Mountains   (now   a   part   of  Boston  and    Lowell)  which 
reaches  neither  Boston  nor  Montreal  and  operates  only 
about  100  miles  of  road.     Of  long  names  for  short  roads,  a 
most  amusing  one  is  the  Bedford,  Springfield,  Owensburg 
and  Bloomfield,  which  impressive  title  used  to  cover  an 
Indiana  road  only  42  miles  long — narrow  gauge  at  that. 
The  name  was  too  great  a  burden  for  the  road  and  it  was 
re-organized  and  is  now  called  the  Bedford  and  Bloom- 
field.      For  ambition,  the   Beach.  Haven,   International, 
Transcontinental  and  Intercolonial  Railway,  the  title  of  a 
recent  New  Jersey  project,  appears  to  deserve  the  palm. 
One  of  our  best-named   roads   is  the  New  York,   West 
Shore  and  Buffalo,  as  is  also  its  parellel  and  greatest  com- 
petitor, and  many  others  that  could  be  named.      In  fact 
this  subject  could  be   carried  on  at  a  great  length,  but 
enough  has  been  written  to  call  attention  to  the  incon- 
gruous and  misleading  naming  of  a  large  percentage  of 
our  railways. 


Railways  in  Central  Asia. 


The  Central  Asiatic  Railway  will  now  be  pushed  for- 
ward very  energetically,  in  pursuance  of  the  recent  im- 
perial order.  Gen.  Annenkoff,  charged  with  the  direc- 
tion of  the  necessary  works,  has  already  started  for  the 
Trans-Caspian,  and  has  reached  there  before  this  time. 
Great  attention  is  paid  in  Russian  circles  to  this  railway, 
which  will  be  of  the  utmost  importance,  not  only  strate- 
gically, but  also  in  its  relation  to  commerce.  The  line 
will  go  in  a  direct  southeastern  direction  to  Kakhka, 
which  place  is  about  half-way  between  Askabad  and 
Sarakhs,  but  then  the  road  will  take  a  northeasterly  direc- 
tion to  Merv  and  further  to  Bourdalik,  on.  Amu-Daria. 
In  this  way  the  railway,  which  has  hitherto  closely  fol- 
lowed the  Persian  frontier,  will  suddenly  branch  off  at  an 
angle  and  be  continued  to  a  distance  of  about  50  miles 
from  the  new  Russo-Afghan  boundary,  which  is  thought 
will  be  settled  by  the  negotiations  between  England  and 
Russia.    The  considerations  which  have  determined  the 


i_>|jO-|i^U 


V  »-^'-  ^■:-.--' 


S"  ",-»". 


AMERICAN    RAILROAD    JOURNAL. 


171 


<rovernment  to  choose  this  direction  for  the  railway  are 
commercial  ones,  and  the  line  now  will  be  connected  with 
the  principal  fluvial  communications  in  the  Russian  pos- 
sessions in  Central  Asia,  also  with  the  great  caravan  roads. 
The  expenses  of  keeping  up  the  railway  will  be  serious. 
They  are  calculated  at  nearly  2,000,000  roubles  a  year,  and 
during  the  first  year  or  two  the  receipts  will  scarcely 
amount  to  200,000.  After  that  time,  when  the  Central 
Asiatic  merchants  have  learned  to  appreciate  the  new 
means  of  communication,  the  traffic  may  be  expected  to 
increase  largely.  It  is  said  on  good  authority  that  the 
Central  Asiatic  railway  will  be  continued  next  year  across 
the  Bokharian  territory  to  Samarkand,  and  from  thence 
to  Tashkend,  the  residence  of  the  Turkestan  Governor- 
General.  The  distance  between  the  two  towns  is  260 
English  miles.  ;:   ;;r    ;   , 

Origin  of  Petroleum. 

As  to  the  origin  of  petroleum,  scientific  men  are  by  no 
means  agreed.  In  the  early  period  of  American  oil  min- 
ing the  only  question  much  debated  was  whether  it  was 
of  animal  or  vegetable  origin,  or  both.  Of  late,  however, 
a  theory  has  been  started  that  the  oil  is  not  due  to  the 
storage  of  organic  remains  under  the  surface,  but  that  it 
originated  from  chemical  combinations  of  carbon  and 
hydrogen  in  the  interior  of  the  earth.  This  view  of  the 
subject  has  been  taken  up  in  consequence  of  petroleum 
having  been  found  in  such  large  masses  as  almost  to  pre- 
clude the  idea  of  its  origin  in  animal  or  vegetable  deposits. 
If  this  be  true,  it  is  probable  that  the  oil  exists  in  still 
larger  quanties  than  any  which  have  yet  been  observed. 


Canadian  Branch  Lines. 


What  branch  lines  have  been  and  are  to  the  transcon- 
tinental lines  in  the  United  States,  is  seen  in  the  facts 
presented  by  Mr.  Chapleau,  in  the  Canadian  legislature. 
Out  of  a  total  of  16,277  miles,  comprising  the  mileage  of 
the  seven  different  railways  in  that  country  working  their 
way  from  the  Atlantic  to  the  Pacific,  6,775  miles  are 
branch  lines.  Of  a  total  of  1,442,800  tons  carried  by  the 
Northern  Pacific  only  67,275  tons  were  through  freight. 
The  Union  Pacific  had  $10,427,540  of  local  freight  against 
$2,512,507  of  through  traffic.  The  Central  Pacific  carried 
814,700,000  pounds  of  through  and  3,888,308,000  pounds 
of  local  freight. 


Pacific  Railroad  Earnings. 


The  Secretary  of  the  Treasury  has  issued  a  circular 
publishing,  for  the  information  and  guidance  of  all  con- 
cerned, the  recent  decision  of  Second  Comptroller  May- 
nard  in  regard  to  compensation  due  the  Central  Pacific 
Railroad  Company  for  services  rendered  the  Govern- 
ment, and  announcing  in  accordance  therewith  that  De- 
partment Circular  of  June  27th,  1883,  and  Circular  Letter 
of  January  12th,  1884,  are  revoked,  and  that  all  compen- 
sation now  due  or  which  may  hereafter  become  due  that 
company,  will  be  covered  into  the  Treasury  and  one-half 
thereof  applied  to  the  extinguishment  of  interest  which 
has  meanwhile  accrued  on  the  Government  Subsidy 
Bonds,  and  the  other  half  credited  to  the  Sinking  Fund, 
as  required  by  the  Thurman  act.  ;  .,1    /^     "  '      ;/ ;- 


Valuation  of  the  Philadelphia  and  Reading^'s  New 
■'^'■:-'  Jersey  Property.  ■^"' v-. ,;■•  ..-^ '.  ^-'■-    "l^c  ■' 


Testimony  is  now  being  taken  at  the  office  of  the 
Philadelphia  and  Reading  Railroad,  in  this  city,  in  the 
matter  of  the  valuation  of  the  property  of  that  road 
in  the  State  of  New  Jersey,  as  assessed  by  the  State 
Board  of  Assessors  for  the  purpose  of  taxation,  and  to 
whose  valuation  the  road  took  exception.  A  large  array 
of  counsel  is  present  on  both  sides.  The  State  is  repre- 
sented by  Attorney-General  Stockton,  Barker  Gummere, 
W.  S.  Gummere,  Wm.  Corbin,  ex-Judge  Hoffman  and 
Robert  Stockton.  The  Philadelphia  and  Reading  Rail- 
road is  represented  by  ex-Chancellor  Williamson,  R.  W. 
De  Forrest  and  Mr.  Kaercher,  and  the  Long  Branch  Rail- 
road by  George  M.  Robeson,  while  A.  G.  Ritchie  appears 
for  the  Delaware  and  Bound  Brook  Railroad. 


Coke  as  Locomotive  Fuel. 


Two  locomotives  on  the  New  York,  Lake  Erie  and 
Western  road  are  now  being  run  exj^erimentally  with 
coke,  with  a  view  to  testing  that  fuel  for  use  on  pjassen- 
ger-trains.  The  two  engines  in  question  are  at  present 
running  on  one  of  the  express-trains  between  Jersey  City 
and  Port  Jervis,  on  the  Eastern  Division. 


Strong  and  Weak  Woods. 


The  strongest  wood  in  the  United  States,  according  to 
Prof.  Sargent,  is  that  of  the  nutmeg  hickory  of  the  Ar- 
kansas region,  and  the  weakest  the  West  Indian  birch 
(fiur  seva).  The  most  elastic  is  the  tamarack,  the  white 
or  shellbark  hickory  standing  far  below  it.  The  least 
elastic  and  the  lowest  in  specific  gravity  is  the  wood  of 
the  Ficus  aurea.  The  highest  specific  gravity,  upon 
which  in  general  depends  value  as  fuel,  is  attained  by  the 
bluewood  of  Texas  {condalia  obovata). 


A  Novelty  in  Railways. 


An  air-balloon  railway  is  about  to  be  constructed  in 
Switzerland,  on  the  Gaisberg,  near  Salzberg,  a  mountain 
of  no  great  height,  but  offering  a  magnificent  view  over 
the  beautiful  neighborhood  of  the  town.  The  balloon, 
which  will  have  grooved  wheels  on  one  side  of  its  car, 
will  ascend  to  a  perpendicular  line  of  rails,  constructed  on 
the  principal  of  the  wire-rof>e  railway  invented  years  ago 
for  the  Rigi,  but  never  put  in  operation.       ~. 


:  •    The  First  Railway  in  San  Domingo. 

A  RAILWAY  is  being  built  from  Samana  bay  to  Santiago 
de  los  Caballeros,  in  the  island  of  San  Domingo.  Of  the 
total  88  miles  40  are  now  graded,  and  it  is  expected  to 
have  65  miles  in  operation  by  next  spring.  The  road  runs 
along  the  Yuna  river,  up  the  valley  of  La  Vega  Real,  and 
will  be  the  first  on  the  island.  The  road  is  purely  a  pri- 
vate enterprise  in  the  hands  of  British  capitalists. 


The  Great  Canals  of  the  World. 


The  Imperial  Canal  of  China  is  over  1,000  miles  long. 
In  the  year  of  1861  was  completed  the  greatest  under- 
taking of  the  kind  on  the  European  continent,  the  Canal 
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of  Languedoc,  or  the  Canal  du  Midi,  to  connect  the  Atlan- 
tic with  the  Mediterranean  ;  its  length  is  148  miles,  it  has 
more  than  100  locks  and  about  50  aqueducts,  and  its  high- 
est part  is  no  less  than  600  feet  above  the  sea ;  it  is  navig- 
able for  vessels  of  upward  of  600  tons.  The  largest  ship 
canal  in  Europe  is  the  great  North  Holland  Canal,  com- 
pleted in  1825 ;  it  is  125  feet  wide  at  the  water  surface,  31  feet 
wide  at  the  bottom,  and  has  a  depth  of  20  feet.  It  extends 
from  Amsterdam  to  the  Helder,  51  miles.  The  Caledonia 
Canal,  in  Scotland,  has  a  total  length  of  60  miles,  includ- 
ing three  lakes.  The  Suez  Canal  is  88  miles  long,  of 
which  66  miles  are  actual  canal.  The  Erie  Canal  is  350)^ 
miles  long ;  the  Ohio  Canal,  Cleveland  to  Portsmouth, 
332  ;  the  Miami  and  Erie,  Cincinnati  to  Toledo,  291 ;  and 
the  Wabash  and  Erie,  Evansville  to  the  Ohio  line,  374. 


Taking  up  Tickets  on  Sleeping-Cars. 


The  following  notice,  recently  issued  to  conductors  by 
General  Passenger  and  Ticket  Agent  St.  John,  of  the  Chi- 
cago, Rock  Island  and  Pacific  road,  is  ot  general  interest : 

"Your  attention  is  called  to  rule  52  in  book  of  instruc- 
tions, which  reads  as  follows:  • 

"'52.  We  do  not  desire  that  passengers  holding  through 
tickets,  and  occupying  berths  or  sections  in  the  Pullman 
palace  sleeping-cars  shall  be  unnecessarily  annoyed  after 
they  have  retired,  and  to  prevent  such'  annoyance  the 
Pullman  palace-car  conductor  is  instructed  to  take  up  the 
tickets  of  all  passengers  in  his  car  on  retiring,  and  hold 
them  for  the  examination  of  and  proper  cancelling  by  the 
conductor  in  charge  of  the  train,  who  will  ascertain  by 
personal  observation  that  he  has  a  ticket  or  pass  for  each 
passenger,  and  then  return  them  to  the  sleeping-car  con- 
ductor for  delivery  to  the  passengers  in  the  morning,  un- 
less they  expire  on  his  division,  in  which  case  he  will,  if 
necessary,  take  them  up.' 

"  I  want  to  impress  upon  you  the  necessity  for  making  a 
personal  examination  as  to  the  number  of  passengers  in 
the  sleeping-cars  on  your  trains,  and  while  the  greatest  care 
must  be  taken  to  avoid  in  any  way  offending  the  occupant 
of  any  berth  or  unnecessarily  disturbing  passengers  after 
retiring,  you  must,  with  the  assistance  of  the  sleeping-car 
conductor,  satisfy  yourselves  that  you  have  a  ticket  or 
pass  for  each  passenger.  Sleeping-car  conductors  have 
been  instructed  to  cooperate  with  you  in  this  matter.  The 
fact  that  the  company  has  been  defrauded  in  a  great  many 
cases  recently  is  an  indisputable  one." 


Old  Locomotives. 


A  RECENT  issue  of  the  National  Car-Builder,  mentions 
a  number  of  instances  where  old  locomotives  are  still 
doing  active  service.  The  Illinois  Central  road  has  twelve 
Rogers  locomotives  in  service  that  have  been  running 
over  30  years,  and  they  still  have  the  original  boilers  in 
use.  Most  of  these  engines  are  light,  weighing  about  25 
tons,  and  have  cylinders  15  x  22  inches  and  wheels  5  feet  in 
diameter.  The  engines  are  now  getting  too  light  for  the 
work  on  the  road  and  they  will  probably  be  cut  up  within 
a  very  few  years,  and  the  company  can  well  afford  to  put 
the  engines  aside,  for  few  locomotives  have  earned  an 
equal  amount  of  money.  The  oldest  engine  still  running 
on  the  road  is  a  Rogers  make,  which  has  been  in  service 


33  years.  Nearly  30  years  ago  this  engine  was  run  for 
some  time  by  Mr.  Morris  Sellers,  the  well-known  railway 
supply  dealer,  and  at  that  early  day  the  engine  was  re- 
garded as  a  wonder  among  locomotives,  owing  to  the 
astonishing  weight  of  trains  she  could  pull. 


A  Chat  About  Car-Wheels. 


An  official  of  the  Pennsylvania  Railroad  stated  recently 
that  there  are  fully  10,000,000  iron  car-wheels  in  use  on 
American  railways.  That  figure  does  not  include  the 
wheels  on  palace-cars  and  the  better  class  of  passenger- 
cars. 

"  How  much  iron  does  it  take  to  make  a  wheel  ?  "  he 
was  asked. 

*'  About  525  pounds  of  pig-iron,"  he  replied,  "and  about 
1,250,000  wheels  are  worn  out  every  year.  But  do  not 
conclude  from  that  that  the  iron  men  are  called  upon  to 
supply  the  312,500  tons  of  material  required  to  make  the 
new  wheels ;  because  the  worn-out  wheels  themselves 
supply  about  290,000  tons." 

"  How  long  will  a  good  car-wheel  last.?"     -  '       ' 

"  Formerly  it  would  last  eight  years.  But  now  the  re- 
duction of  railroads  to  a  standard-gauge  and  the  improve- 
ment in  loading  and  unloading  facilities  keep  the  length 
of  service  down.  This  is  because  the  uniformity  in  gauge 
keeps  '  he  cars  in  more  continuous  use,  and  the  improve- 
ment in  loading  and  unloading  facilities  enables  the  cars 
to  be  put  to  more  active  service.  The  wheels  on  palace- 
coaches  and  on  first-class  passenger-coaches  are  known 
as  paper  wheels.  They  are  made  with  a  steel  rim  or 
flange,  and  iron  hub ;  but  the  web  is  composed  of  sheets 
of  paper  cemented  together.  They  combine  lightness 
with  strength." 


Time  on  Lake  Constance. 


The  lake  of  Constance  is  only  some  fifty  miles  in  length, 
but  any  one  who  travels  from  pier  to  pier  and  wishes  to 
know  the  right  time  of  day  at  each  ought  to  carry  five 
watches.  Its  waters  wash  the  shores  of  five  different 
states — Austria,  Baden,  Wurtenburg,  Bavaria,  and  the 
Swiss  Federation.  If  you  land  at  Rorschach  and  want  to 
catch  the  train  for  Ragatz  or  Chur,  your  watch  ought  to 
stand  at  Bern  time.  In  Friedrichshafen  you  must  know 
the  Stuttgart  time,  in  Constance  the  Baden  time,  in  Lin- 
dau  the  Munich  time.  The  Austrian  time  is  not  reckoned 
from  Vienna,  but  from  Prague,  which  differs  no  less  than 
twenty-eight  minutes  from  the  Bern  time.  Hence  a 
traveler  crossing  over  the  Austrian  frontier  at  St.  Marga- 
reten  must  put  back  his  watch  half-an-hour  in  order  to 
set  himself  right  at  the  Swiss  station.  This  non-con- 
formity among  the  clocks  may  be  an  amusement,  or 
merely  a  slight  inconvenience,  to  the  tourist,  but  it  must 
be  a  serious  hindrance  to  the  men  of  business  in  this 
centre  of  increasing  international  traffic. 


Railway  and  Steamship  Speed. 


It  seems  rather  absurd  to  talk  about  a  steamship  beat- 
ing a  railway-train  in  a  long-distance  contest,  says 
a  local  newspaper,  but  it  begins  to  look  as  though  it 
might  happen.    It  is  already  a  fact  that  the  fastest  boats 
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on  the  transatlantic  lines  make  almost  as  good  time  as 
the  Pacifie  railway  lines  do  from  the  Missouri  river  to 
tlie  western  coast.  From  Omaha  to  San  Francisco,  by 
the  Union  and  Central  Pacific  lines,  is  a  distance  of  1,928 
miles,  or  about  two-thirds  the  distance  between  Queens- 
town  and  Sandy  Hook.  The  schedule  time  by  the  fastest 
train  between  Omaha  and  San  Francisco  is  eighty-eight 
hours,  lacking  ten  minutes,  which  makes  the  average  rate 
of  speed  a  trifle  under  twenty-one  miles  per  hour.  The 
Etruria,  on  her  recent  trip,  which  "  beat  the  record,"  made 
an  average  across  the  Atlantic  of  445  miles  per  day,  or 
almost  exactly  nineteen  miles  per  hour.  The  steamship 
has  thus  come  within  three  miles  an  hour  of  the  transcon- 
tinental train,  and  as  the  time  of  the  ocean  passage  is 
being  steadily  cut  down,  it  looks  as  though  one  would 
before  long  cross  the  Atlantic  as  rapidly  as  he  can  get 
across  the  western  part  of  the  continent. 


Railway  Subsidy  in  Colombia. 


A  CORRESPONDENT  of  the  New  York  Herald  says  that 
the  United  States  of  Colombia,  with  a  surplus  revenue  of 
only  $1,000,000,  have  undertaken  the  following  subsidized 

projects:        :V  ■-./-'••-■", ^.,  •,-'■.■-.■..:,■  ■  ^:  .••■::•■■■:  V  ".-■' ■ 

1.  A  railway  from  Cauca  to  the  Pacific,  of  which  30 
miles  have  been  constructed. 

2.  A  railway  from  Cundinamarca  to  the  Magdalena 
river,  15  miles  built. 

3.  A  railway  from  the  Magdalena  to  the  capital  of  the 
State  of  Antioquia,  48  miles  built. 

4.  A  railway  between  the  upper  and  lower  portions  of 
the  Magdalena,  where  navigation  is  interrupted  by  the 
rapids,  16  miles  built. 

5.  A  railway  from  Santander  to  the  Magdalena,  6  miles 
built. 

6.  Railways  from  the  sea  coast  to  Barranquilla  and 
Clenaga,  in  the  States  of  Bolivar  and  Magdalena,  32  miles 

built.    :\ 


A  Telegraphic  Railway. 


An  ingenious  Philadelphian  has  invented  a  device  for 
telegraphing  passengers  and  goods  through  the  air,  which 
is  described  in  the  Bulletin  of  the  Inventor's  Exhibition 
at  Philadelphia :  "  The  field  it  proposes  to  occupy  is  a 
comparatively  narrow  and  modest  one,  as  it  does  not  seek 
to  rival  the  locomotive,  but  is  satisfied  with  the  prospect 
of  operating  in  districts  incapable  of  furnishing  traffic 
adequate  to  the  support  of  a  railway.  Sturdy  posts  may 
perhaps  be  called  its  road-bed,  as  they  support  its  two 
cables,  one  of  which  is  about  eight  feet  higher  than  the 
other,  additional  cables  being  supplied  to  insure  absolute 
safety.  The  cars  are  suspended  from  the  upper  and  sup- 
ported by  the  lower  cable.  Steam-engines  and  dynamos 
at  each  end  of  the  line  supply  the  driving-power,  and  by 
means  of  the  car-wheel  axles  and  intervening  wires  the 
current  is  passed  through  an  electrical  motor  working 
under  or  by  the  side  of  the  car.  The  carrying  capacity  of 
the  cable  varies,  inclusive  of  cars,  from  several  hundred- 
weight up  to  a  ton,  and  repeated  tests  have  demonstrated 
that  smooth  and  swift  motion  can  be  attained.  During  its 
stay  at  Manly  &  Cooper's,  on  Forty-second  street  and  Elm 
avenue,  this  curious  appliance  attracted  much  attention. 
Our  personal  experience  fully  confirms  the  statement  of 


our  esteemed  contemporary,  the  Ledger,  that  '  A  system 
of  light  carriage  of  paseengers  by  electricity  like  this,  or 
such  as  this  might  be  developed  into,  appears  to  be  a 
desideratum  for  places  in  the  suburbs  of  cities,  and  especi- 
ally for  the  park.'" 


The  Car-Coupling  Tests  at  Buffalo. 


The  car-coupling  tests  conducted  by  the  executive  com- 
mittee of  the  Master  Car-Builders'  Association  commenced 
at  Buffalo,  N.  Y.,  on  September  1 5th,  and  continued  for 
three  days.  In  all  forty-six  patent  couplers  were  sub- 
mitted for  trial,  and  they  were  subjected  to  thorough  and 
severe  tests  under  all  practical  conditions.  The  following 
of  the  number  were  recommended  by  the  committee  for 
further  tests  and  will  be  put  in  practical  use  until  the 
next  meeting  of  the  association:  Ames,  Archer,  Coweli,  "' 
Dowling,  Gifford,  Hien,  "Janney,  McKean,  Marks,  Perry, 
Thurmond  and  Titus  &=  Bossinger.  Six  of  these  twelve  ; 
devices  are  link-and-pin  couplers  and  six  vertical-hook 
couplers,  the  latter  being  indicated  in  italics. 
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America  Claims  the  Honor. 


[communicated.] 


Editor  American  Railroad  J our-nal :        .  -^•.    r  • 

Dear  Sir  : — In  your  August  issue,  the  heading  of  the  article  "  The 
Longest  Draw-Span  in  the  World  "  is  an  error.  The  Rahtan  Bay  Point 
Span  on  the  New  York  &  Long  Branch  Railroad,  over  Raritan  Bay,  N.  J., 
IS  472  feet  long,  weighing  600  tons.  It  was  designed  by  J.  H.  Linville 
and  built  by  the  Keystone  Bridge  Co.,  in  1875. 

Yours  respectfully,  ' 
.     .     ■  Jones  &  Benner, 

Engineers  and  Contractors. 
Philadelphia,  Pa.,  September  4th,  1885. 


The  first  train  on  the  Syracuse,  Phoenix  and  Oswego 
Railroad  ran  on  September  7th.  The  road  has  been  leased 
to  the  Rome,  Watertown  and  Odgensburg  company,  and 
and  runs  to  Syracuse,  using  parts  of  the  New  York  and 
Oswego,  and  Rome,  Watertown  and  Oswego  tracks,  and 
will  compete  with  the  Delaware,  Lackawanna  and  West- 
ern road. 

A  CORRESPONDENT  of  the  Boston  G/ode  urges  the  build- 
ing of  iron  or  steel  railway-cars.  Because  steel  ships 
have  been  a  decided  success,  he  infers  that  steel  cars 
would  be  the  same,  and  claims  that  they  would  be  more 
secure  against  fire  and  telescoping  than  wooden  cars. 

The  first  "  tea-train "  over  the  Northern  Pacific  left 
Tacoma,  August  8,  and  reached  New  York  City,  August 
17,  making  the  run  in  8  days  and  4  hours,  the  distance  be- 
ing 3,378  miles.  This  is  the  fastest  record  ever  made  by 
a  freight-train  for  so  long  a  distance. 

The  Novelties  Exhibition  of  the  Franklin  Institute  is 
now  in  successful  operation  in  Philadelphia.  The  exhibi- 
tion will  remain  open  until  October  31st,  and  special  rail- 
way rates  are  offered  by  the  management  for  excursions 
from  a  distance.      ,         .       •;  ..;  :^  *  ^  v   i  -    ;;;        .  ;., 

The  Pennsylvania  Railroad  is  introducing  steam  steer- 
ing-gear in  the  ferry-boats  which  ply  between  Jersey  City 
and  Cortlandt  and  Desbrosses  streets.  New  York. 

It  is  announced  that  the  Quettah  (India)  railway  is  to 
be  at  one  extended  30  miles,  and  perhaps  to  Candahar. 
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THE   PARALLEL   ROAD. 


t 


A  CONTRIBUTOR  in  this  month's  issue  dwells  feel- 
ingly  upon  the  subject  of  *'  paralleling,"  and  sums 
up  the  evils  resulting  in  the  simple  phrase,  "  Two  into 
One — No  Times,  with  Nothing  Over."  That  covers  the 
ground.  The  present  era  of  railway  receiverships,  the 
unsatisfactory  record  of  railway  operation  during  the  past 
year  and  the  business  depression  generally,  perhaps  put 
us  in  a  reflective  mood  and  we  are  greater  philosophers 
than  we  were  in  the  hey-day  of  our  prosperity.  There- 
fore we  are  disposed  to  accept  home  truths  when  they  are 
presented.  But  whether  we  are  prepared  to  take  time  by 
the  forelock  and  guard  against  similar  depression  in  the 
future,  is  another  question.  We  confess  that  things  are 
not  as  they  should  be,  but  we  are  not  quite  ready  to  say 
what  is  best  to  be  done  to  put  them  on  a  right  footing. 

In  truth  the  subject  of  railway  paralleling  is  a  ticklish 
one  to  handle.  A  railway  corporation  has  certain  rights 
and  privileges  and  it  is  proper  that  they  should  exercise 
them  to  the  fullest  extent ;  but  legislatures  are  reluctant — 
and  well  they  may  be  in  this  anti-monopolistic  age — to 
bestow  exclusive  privileges  upon  any  railway.  It  may  be 
true  that  the  business  through  one  section  of  territory  is 
sufficient  for  one  road  only,  and  that  the  construction  of 
a  parallel  road  will  lead  to  the  bankruptcy  of  one  or  both ; 
but  it  is  neither  wise  nor  advantageous  to  a  common- 
wealth to  enact  that  one  road  shall  have  perpetnal 
monopoly  through  such  territory.  The  time  may  come 
and  probably  will  when  the  requirements  of  trade  and 
travel  will  demand  the  construction  of  a  rival  road  and 
who  shall  be  the  judge  as  to  when  such  a  period  has 
arrived  }  It  has  been  suggested  that  the  earnings  of  a 
road  shall  be  the  basis  of  its  claim  to  exclusive  rights, 
and  that  so  long  as  its  profits  do  not  exceed  a  certain  per- 
centage of  the  capital  invested  so  long  shall  a  rival  road 
be  prohibited.  But  it  is  an  easy  thing  to  circumvent  a 
favorable  showing  and  keep  the  profits  just  within  the 
prescribed  limits.  .  .    j 

The  legislator  as  well  as  the  investor  is  confronted  with 
a  practical  problem,  a  solution  to  which  is  difficult  to 
obtain.  On  the  one  hand  there  is  a  pressing  necessity 
for  such  action  and  legislative  enactment  as  will  insure  a 
road  a  fair  field  of  operation  where  a  reasonable  profit  can 
be  obtained.  The  incorporation  of  a  road  gives  it  a  cer- 
tain claim  upon  the  state  for  reasonable  protection  and 
the  interests  of  the  state  are  conserved  by  its  just  treat- 
ment of  its  corporations.  On  the  other  hand  there  is  the 
well-grounded  fear  of  monopoly  that  is  always  present 
when  exclusive  rights  are  granted.  More  than  one  state 
has  reason  to  curse  its  folly  when  it  considers  its  helpless- 
ness regarding  the  encroachments  of  corporations  with 
perpetual  and  exclusive  charters  granted  years  ago.    . 

Who,  then,  shall  lead  us  to  the  right  path  and  solve  the 
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pressing  question  of  railway  rivalry  ?  The  question  must 
be  solved  and  the  railway  industry  must  be  put  on  a 
different  footing,  but  the  Moses  is  yet  to  appear.  Cer- 
tainly he  should  not  be  a  railway  capitalist  whose  sole 
aim  is  to  secure  heavy  returns  from  his  invested  millions, 
nor  yet  an  anti-monopolist  who  imagines  that  railway 
construction  and  operation  is  at  best  a  species  of  extor- 
tion. Some  happy  compromise  candidate  between  these 
two  extremes  should  achieve  the  mosaic  distinction,  and 
we  await  with  expectant  interest  the  utterance  of  some 
unknown  who  will  eventually  set  things  straight. 

But  in  the  meantime  common-sense  will  do  much,  and 
common-sense  should  teach  us  that  there  is  a  vast  differ- 
ence between  a  competing  road  and  a  parallel  road.  To 
be  sure,  a  parallel  road  is  always  a  competing  road,  but  a 
competing  road  is  not  necessarily  a  parallel  road ;  and  for 
convenience  the  word  parallel  has  been  given  a  stigma  in 
railway  parlance.  The  competing  road  is  a  legitimate 
and  often  friendly  rival.  It  is  organized  and  constructed 
for  the  purpose  of  obtaining  business  where  it  thinks 
there  is  a  chance  to  secure  a  profit,  and  the  fact  that  an- 
other road  is  already  obtaining  business  in  its  contem- 
plated field  is  duly  considered  and  the  chances  for  both 
doing  a  profitable  business  carefully  calculated.  Generally 
the  new  road  hopes  to  obtain  the  bulk  of  business  through 
some  intended  superiority  either  in  directness  of  route 
and  consequent  short  time,  or  through  other  adventitious 
circumstances.  The  builders  of  the  road  take  their 
chances  and  stand  or  fall  according  to  the  correctness 
of  their  judgment. 

The  parallel  road,  per  contra,  is  a  pirate.  A  parcel  of 
fools  could  lay  out  a  parallel  road,  and  it  would  probably 
answer  the  purpose  for  which  it  was  constructed  quite  as 
well  as  if  the  wisest  heads  in  the  country  had  planned  it. 
Its  sole  object  is  to  injure  another  road  and  inaugurate  a 
battle  of  purses.  The  richer  road  will  hold  out  the 
longest,  and  the  poorer  must  eventually  go  to  the  wall 
and  be  swallowed  up.  To  the  projectors  of  the  parallel 
road  it  makes  little  difference  how  much  capital  is  wasted 
in  the  struggle.  They  argue,  and  their  argument  is  sound, 
that  the  world  is  pretty  largely  peopled  with  lunatics  where 
investment  is  concerned,  and  that  no  wild-cat  railway 
scheme  ever  fell  through  from  lack  of  stockholders.  Not 
infrequently  also,  the  parallel  road  is  constructed  with 
other  ends  in  view ;  with  the  avowed  purpose  that  the 
rival  road  shall  purchase  it,  a  pleasant  blackmailing  fea- 
ture being  thus  introduced.       \    :..-..,  :    ■■    '  , 

A  competing  road  and  a  rival  road  are  two  very  differ- 
ent institutions  and  should  be  very  differently  considered. 
Perhaps  when  their  precise  relative  status  is  established 
the  aforementioned  railway  Moses  will  appear  and  solve 
the  question  of  railway  rivalry  in  a  direct  and  compre- 
hensive manner.  In  the  meantime  there  need  be  no  fear. 
The  solution  will  be  reached  sometime,  and  that  some- 


time is  almost  here.  It  is  related  of  a  traveler  in  the 
western  districts  that  he  observed  a  boy  digging  vigor- 
ously in  an  opening  near  a  sparsely  settled  town.  "  What 
are  you  digging  for,  boy  .-* "  asked  the  traveler.  "  A 
woodchuck,"  answered  the  youth  curtly.  "  Do  you 
expect  to  get  him?"  was  asked.  "Got  to  get  him!" 
was  the  answer,  "  our  family  is  out  of  meat."  The  solu- 
tion of  the  railway  problem  is  a  species  of  woodchuck. 
It  must  be  reached  ;  the  railways  are  out  of  "  meat." 

■  ■ ■ ■ — -^_-— — -i- 

THE   CAR-COUPLING  TEST. 


"I  ^HE  car-coupling  test  conducted  by  the  executive 
committee  of  the  Master  Car-Builders'  Association, 
at  Buffalo,  has  resulted  in  demonstrating  the  impracticabil- 
ity of  a  large  number  of  coupling  devices,  and  in  the  re- 
commendation for  further  trial  of  a  dozen  that  proved 
successful  under  the  rigid  conditions  of  the  test.  As  far 
as  it  went  the  test  was  a  good  thing,  but  we  are  not  dis- 
posed to  assume  that  the  couplers  singled  out  for  appro- 
val represent  the  only  reliable  and  practical  coupling 
devices  that  have  been  invented.  The  expense  of  the 
test  to  each  inventor  was  considerable,  and  it  is  fair  to 
assume  that  the  inventors  of  devices  of  equal  merit  to 
those  recommended,  were  deterred  from  entering  their 
couplers  for  tests  through  lack  of  funds.  The  coupling 
question  is  not  yet  solved.. 


TERMINAL  EXPENSES  AT  NEW  YORK. 


-!:: 


"V  T  OT  long  since  the  writer  stood  upon  a  North  river 
ferry-boat  and  observed  a  seeming  wise-acre  ix)int  to 
the  Jersey  shore  and  in  a  regretful  tone  remark  to  a  com- 
panion :  "  It's  a  pity  there  is  not  more  water-front  there. 
A  new  road  from  the  south  or  west  would  be  unable  to 
secure  an  independent  outlet  for  its  New  York  terminus." 
Possibly  the  wise-acre  could  not  be  much  blamed  for  his 
remark,  and  quite  possibly  ten  out  of  every  dozen  persons 
would  think  the  impossibility  of  securing  an  independent 
terminus  at  New  York  an  insuperable  obstacle  to  the 
successful  construction  of  a  road  desiring  to  reach  the 
metropolis.  In  the  old  days  it  is  quite  possible  that  a  rail- 
way itself  would  regard  such  impossibilities  as  an  obstacle, 
but  times  have  changed.  When,  as  is  stated,  the  expense 
of  maintenance  of  the  Pennsylvania  road's  New  York  ter- 
minus is  upwards  of  one-half  the  total  expense  of  main- 
tenance of  the  entire  line  between  Jersey  City  and  Phila- 
delphia, and  when  it  costs  as  much  and  often  more  to 
transport  freight  across  the  North  river  as  it  does  to 
carry  it  the  rest  of  the  way  to  Philadelphia,  the  indepen- 
dent terminus  seems  to  be  a  species  of  white  elephant. 
Certain  it  is  that  the  roads  recently  acquiring  termini  of 
their  own  at  New  York  have  steadily  reported  losses 
thereon,  and  the  sweet  sense  of  ownership  is  not  without 
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its  drawbacks.  Terminal  expenses  are  terrible  things  to 
contemplate,  and  a  road  should  have  ample  justification 
before  it  seeks  to  acquire  an  entrance  of  its  own  into 
New  York. 

In  sober  truth,  there  seems  to  be  no  reason  why  a  line 
reaching  New  York  over  the  line  of  another  road  should 
branch  out  for  an  independent  connection  unless  it  is 
subjected  to  extortion  and  injustice,  for  terminal  ex- 
penses falling  on  several  roads  can  be  easier  met.  The 
minimum  of  terminal  expenses  are  enormous  and  every 
additional  terminus  increases  the  competition,  and  conse- 
quently tends  to  reduce  rates.  A  road  having  a  satisfac- 
tory contract  for  obtaining  access  to  New  York  had  better 
let  well  enough  alone.  When  their  business  becomes  so 
great  that  they  cannot  be  accomodated,  then  there  is  time 
enough  to  talk  about  independent  connections.  But  the 
increasing  business  can  better  afford  to  wait  for  accomo- 
dation than  increased  accomodation  for  business.  " 


EDITORIAL  NOTES. 


The  International  Railroad  Conference  which  met  in 
Brussels  last  month,  as  might  have  been  expected,  did 
not  accomplish  much  of  practical  benefit  to  American  rail- 
ways, nor,  do  we  believe,  to  the  railway  systems  of  any  of 
the  twenty-two  countries  represented  in  its  deliberations. 
The  reports  of  the  discussions  have  not  been  received  at 
length,  but  it  is  evident  that  if  there  were  twenty-two 
countries  represented,  there  were  twenty-two  ways  of 
looking  at  the  questions  considered,  and,  doubtless,  each 
way  is  the  best  for  its  respective  country.  The  time  is 
not  yet  for  the  adoption  of  universal  railway  rules  and 
,  regulations,  and  while  the  conference  commands  our  re- 
spect as  a  representative  gathering  of  railway  men,  it  was 
more  ornamental  than  useful.  The  time  will  come  when 
the  deliberations  of  such  a  conference  will  be  of  practical 
benefit. 


* 
*     * 


Chicago  now  boasts  of  being  the  greatest  railway 
center  of  the  world  and  proudly  points  to  the  twenty-two 
roads  running  into  the  city.  Chicago  has  many  things  to 
boast  of,  but  this  is  the  most  unanswerable  of  her  claims 
to  preeminence.  The  railway  and  the  city  are  about 
coeval  in  existence,  and  in  the  short  space  of  fifty  years 
this  mushroom,  inland  city,  as  our  English  friends  are 
wont  to  characterize  it,  ranks  first  in  the  magnitude  of 
its  railway  operations. 


*     * 


during  the  corresponding  period  of  1884,  of  3.87  per  cent.; 
the  Spanish  railways  a  decrease  of  3  per  cent.;  and  twenty 
leading  British  lines  a  decrease  of  2.19  per  cent.  The 
only  great  powers  whose  railways  show  an  increase  in 
earnings  are  Germany  and  Italy,  the  former  but  a  meagre 
increase  of  .03  percent.,  while  the  South  Italian  lines  give 
a  comfortable  increase  of  7.1  percent.  The  increase  of 
mileage  among  European  railways  has  been  slight,  and 
the  general  average  of  their  condition  is  not  much  better 
than  that  of  our  own  roads.  The  past  year  has  apparently 
been  a  bad  one  for  railways  everywhere. 


* 
*      * 


One  feature  of  the  speed  question  has  been  satisfac- 
torily settled,  and  despite  the  boasting  of  our  English 
brethren  that  they  run  the  fastest  railway-trains  in  the 
world,  they  must,  perforce,  take  a  back  seat  when  it 
comes  to  yachting.  The  Puritan  is  to-day  probably  the 
fastest  sloop  afloat,  and  we  may  rest  assured  that  many 
years  will  elapse  before  our  cherished  America  Cup  will 
be  taken  from  us.  We  have  also  a  sneaking  idea  that  if 
such  a  thing  were  possible  as  an  actual  test  of  speed 
between  representative  American  and  British  railway- 
trains,  we  could  surprise  our  friends  across  the  water 
with  a  superiority  they  do  not  suspect,  or,  at  least,  do  not 
admit.  We  would  greatly  like  to  match  these  two  trains 
on  one  of  our  great  lines  and  then  let  them  run  1,000 
miles  "to  windward  and  return," and  would  back  America 
in  the  contest. 


* 
*     * 


The  Philadelphia  and  Reading  road  has  issued  a  time- 
table in  modified  form,  the  stations  being  printed  across 
the  top  and  the  trains  across  the  side,  reversing  the  usual 
order  of  time-tables.  On  the  whole  it  seems  a  decided 
improvement,  and  we  are  somewhat  surprised  that  such  a 
modification  has  not  been  thought  of  before. 


We  take  pleasure  in  announcing  that  the  series  of 
papers  on  "  Railway  Medical  Service,"  published  in  the 
Journal  some  months  ago,  will  be  resumed,  and  that  our 
October  issue  will  contain  the  first  of  the  new  series. 
The  author.  Dr.  S.  S.  Herrick,  secretary  of  the  State 
Board  of  Health  of  Louisiana,  has  prepared  them  with 
great  care,  and  they  cannot  fail  to  prove  of  practical 
benefit  to  our  readers.         ;'    . 


Misery  loves  company,  and  in  the  midst  of  our  dreary 
railway  prospects  we  can  extract  some  few  grains  of  com- 
fort from  the  fact  that  our  transatlantic  neighbors  are 
quite  as  badly  off.  The  French  railways  show  a  decrease 
of  earnings  during  the  past  half-year,  from  the  earnings 


*     * 


A  very  sensible  order  has  been  issued  by  the  superin- 
tendent of  the  Louisville  and  Nashville  road,  that  the 
watches  of  every  engineer  shall  be  inspected  and  con- 
demned if  not  found  to  be  accurate  time-pieces.  An 
inspector  and  general  time-keeper  has  been  appointed, 
and  already  several  of  the  engineers  .have  had  their 
watches  condemned  as  unreliable  and  untrustworthy. 
Truly  it  is  said  that  a  poor  time-piece  is  worse  than  none 
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at  all,  and  it  is  also  safe  to  say  that  more  than  one  disas- 
trous accident  has  occurred  on  railways  owing  to  the 
error  of  a  few  minutes  in  the  time  reckoned  by  the  engi- 
neer. But  would  it  not  be  better  for  each  road  to  supply 
every  engineer  with  a  chronometer  of  such  excellence 
that  the  correct  time  may  be  furnished  by  the  railways 
themselves?  That  would  be  putting  the  responsibility 
where  it  should  belong.  .    :  .  ^  ,:■-.:. 


CaSSELL  &  Co.'s  Magasine  of  Art  continues  to  take 
the  lead  among  art  journals,  and  the  October  number  is 
a  most  artistic  issue.  In  every  detail  the  magazine  is 
worthy  of  the  art  it  represents  and  is  a  most  attractive 
expontent  of  the  engraver's  skill.  The  letter  press  is  ex- 
cellent as  usual,  and  the  contributions  of  interest  and 
value.  The  Quiver  for  October,  published  by  the  same 
house,  is  also  an  excellent  number. 

Under  the  savory  title  of  The  CW',  the  housekeeper  is 
at  last  furnished  with  a  "  trade  paper."  That  cooking  is 
a  trade,  and  a  difficult  one  at  that,  is  undisputed,  and  this 
lively  little  journal,  published  in  this  city  by  the  Cook 
Publishing  Company,  has  achieved  a  wonderful  popularity 
in  the  six  short  months  of  its  existence.  Its  "  Menus  for 
the  Week  "  are  sorely  tempting  reading  and  have  a  marked 
effect  upon  the  hungry  reader. 

N.  W.  Aver  &  Sons'  American  Newspaper  Annual,  for 
1885,  is  published  as  a  large  octavo  of  996  pages  and  pre- 
sents a  carefully  prepared  list  of  all  newspapers  and  peri- 
odicals published  in  the  United  States  and  Canada.  In 
the  arrangement  and  character  of  the  information  furnished 
this  annual  is  one  of  the  best  of  its  class,  and  of  great 
value  to  the  systematic  advertiser.      ...       .....■,.. -..y:^;, 

"The  Application  of  Wire  Rope  Tramways  for  Pur- 
poses of  Economical  Transportation,"  is  the  title  of  an  in- 
teresting little  illustrated  pamphlet  by  F.  C.  Roberts, 
C.  E.,  published  by  the  Trenton  Iron  Co.,  of  Trenton,  N.  J. 
The  system  is  thoroughly  discussed  therein,  and  its  ad- 
vantages enumerated  at  length,     ;        V 

A  MOST  useful  little  work  is  the  "  National  Standard 
Encyclopedia,"  published  A.  L.  Burt,  at  162  William 
street.  New  York.  The  volume  is  an  abridged  yet  com- 
plete encyclopedia,  embracing  upwards  of  20,000  subjects 
in  every  department  of  knowledge,  and  furnished  with 
over  1,000  illustrations.     It  is  sold  for  $1. 

The  Monetary  Times  and  Trade  Review,  of  Toronto, 
Canada,  recently  celebrated  its  nineteenth  year  of  publi- 
cation. The  Times  is  steadily  improving  and  widening 
its  sphere  of  usefulness,  and  is  among  the  first  of  Canadian 
financial  journals.     .      •■        ;:,.-./  --.'■■■■      ,         r    .^  , 

Under  the  title  of  "  Some  Facts  About  Patent  Leather, 
Which  May  be  W^orth  Readmg,"  Messrs.  E.  H.  Reynolds 
&  Co.,  of  Newark,  N.  J.,  publish  an  interesting  little 
pamphlet  describing  the  entire  process  of  manufacture  of 
patent  leather.  i        ;  ■.'  :  '. -^r'  -■;..:    ;^;- 

A  NEW  and  interesting  exchange  is  received  in  the 
Black  Diamond,  a  monthly  journal  published  in  Chicago 
by  the  National  Coal  Exchange,  and  devoted  to  the  inter- 
ests of  the  coal  trade  industry.  ,-         ,  ;  .,  ,. 

The  Railroad  Telegrapher  is  a  well-edited  little  monthly 
published  at  La  Porte  City,  Iowa, 
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American  Street-Railway  Association. 

President. — Calvin  A.  Richards,  President  Metropolitan  Rai?road  Com- 
pany, Boston,  Mass. 

First  Vice-President. — Julius   S.    Walsh,  President   Citizens'    Railway 
Company,  St.  Louis,  Mo. 

Second  Vice-President. — Henry    M.    Watson,    President   Buffalo  Street 
Railroad  Company,  Buffalo,  N.  Y. 

Third    Vice-President. — Edward     Lusher,     Secretary    and     Treasurer 
Montreal  City  Passenger  Railway  Co.,  Montreal,  Canada. 

Secretary  and  Treasurer. — William  J.  Richardson,  Secretary  Atlantic 
Avenue  Railroad  Company,  Brooklyn,  N.  Y.  ":'"^       ,j 
Office  of  the  Association,  cor.  Atlantic  and  Third  Avenkies,  Brooklyn,  N.Y. 

The  Fourth  Annual  Convention  of  the  Association  will  meet  in  St.  Louis, 
Mo.,  on  October  21st,  1885.  :    j  -•    ' '''  ?_■:  '•    ;  .     '\.     ;  .  ,    .,       . 

-. L,^^ .!  .;■--;;' 

CONVENTION   OF  THE   AMERICAN   STREET- 
RAILWAY  ASSOCIATION. 


"P^  LSE WHERE  we  call  the  attention  of  our  readers  to 
T^  the  approaching  fourth  annual  meeting  of  the 
American  Street-Railway  Association,  to  be  held  in  St. 
Louis  on  the  21st  of  October,  As  will  be  seen,  the  prep- 
arations are  in  active  progress,  and  every  indication  points 
to  a  large  and  influential  gathering  of  representatives  of 
American  street-railways,  and  the  topics  to  be  discussed 
are  those  of  vital  interest  to  every  company. 

It  is  gratifying  to  note  the  marked  increase  of  mem- 
bership in  the  association  during  the  past  year,  and 
that  one-fourth  of  all  American  street-railways  are  now 
enrolled  as  members.  But  where  are  the  remaining  three- 
fourths  ?  Doubtless  in  representation  by  capital,  the 
association  has  far  more  than  one-half  the  total  capital 
invested  in  street-railways  represented  in  its  membership, 
and  the  non-members  are  chiefly  small  and  unimport- 
ant companies ;  but  none  the  less  are  they  to  be  pitied 
for  their  indifference  with  regard  to  the  national  associa- 
tion. Whether  a  street-railway  company  be  large  or 
small,  whether  it  runs  one  car  or  one  hundred,  whether  it 
is  one  mile  long  or  ten  miles  long,  there  are  certain  sub- 
jects to  be  considered  that  are  of  as  great  an  importance 
to  a  small  line  as  to  a  large  one.  The  vexed  questions 
which  are  discussed  and  carefully  reported  upon  by  com- 
mittees at  the  meetings  of  the  association  are  those  which 
have  occupied  the  attention  of  street-railway  officials  for 
years,  and  until  the  oi^anization  of  the  American  Asso- 
ciation, no  means  existed  to  secure  concerted  action  in 
their  consideration  and  settlement.  Since  the  organiza- 
tion of  the  association,  these  questions  have  been  discussed 
in  the  light  of  the  most  thorough  experience  in  every 
important  American  city,  and  the  companies  are  able  for 
the  first  time  to  know  the  general  experience  of  all  lines 
before  reaching  definite  conclusions.  The  beneficial  re- 
sults of  such  knowledge  have  been  made  manifest  in  many 
ways,  but  no  more  striking  instance  is  shown  than  in  the 
organization  of  the  American  Street-Railway  Mutual  In- 
surance Company.     For  years  the  street-railways  of  this 
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country  have  been  paying  exorbitant  premiums  upon  their 
policies  of  fire  insurance,  amounting,  as  has  been  demon- 
strated, to  more  than  twice  the  actual  cost  of  such  insur- 
ance. Probably  the  companies  would  have  gone  on  until 
the  end  of  time  and  continued  to  pay  these  extravagant 
premiums  in  ignorance  of  the  injustice  done  them  by  the 
insurance  companies,  had  not  the  organization  of  the 
American  Street-Railway  Association  instituted  an  in- 
quiry in  this  direction,  resulting  in  the  exposure  of  the 
exorbitant  rates  charged,  and  almost  immediately  there- 
after in  the  organization  of  an  insurance  company  by 
street-railway  men  and  for  street-railway  men,  offering 
insurance  at  reasonable  rates  and  cutting  down  premiums 
nearly  one-half. 

We  could  instance  other  results  following  the  organiza- 
tion of  the  American  Street-Railway  Association  all  tend- 
ing to  show  the  benefits  to  be  secured  from  membership, 
and  we  are  strong  in  our  appeals  to  all  companies  to 
acquire  it.  At  a  nominal  cost,  the  privileges  of  member- 
ship are  placed  at  the  disposal  of  every  road,  and  each 
road  has  an  equal  voice  in  deliberations  of  the  association 
irrespective  of  its  capital  or  of  the  magnitude  of  its  opera- 
tions. It  is  safe  to  say  that  no  single  road  could  obtain 
the  information  furnished  at  a  meeting  of  the  associa- 
tion for  ten  times  the  cost  of  membership,  and  we 
issue  a  warning  notice  to  the  three  hundred  and  fifty 
street-railways  of  the  country  that  have  not  yet  become 
members  of  the  association  that  they  are  wasting  valuable 
time.  The  time  to  join  the  association  is  now — not  next 
year  nor  the  year  after. 


Broadway  has  no  sooner  been  favored  with  a  surface 
road  than,  as  might  have  been  expected,  a  scheme  is  on 
foot  to  construct  a  similar  road  on  Fifth  avenue.  Natur- 
ally this  scheme  meets  with  hearty  opposition,  much  of 
which  is  well-founded  and  much  ill-founded.  There  is  a 
class  of  persons  who  will  oppose  anything  and  everything 
simply  for  the  sake  of  being  on  the  side  of  .opposition, 
and  this  class  has  its  customary  say  in  antagonism  to  the 
Fifth  avenue  road  ;  but  there  is  a  large  class  of  property- 
owners  along  the  cherished  thoroughfare  who  do  not 
seem  to  view  the  contemplated  road  with  favor,  and  cer- 
tainly the  opinion  of  these  persons  are  worthy  of  every 
consideration.  It  is,  however,  folly  to  claim  that  that 
portion  of  Fifth  avenue  lying  south  of  Madison  square 
is  any  longer  a  street  of  residences  exclusively,  and  a 
possible  compromise  may  be  effected  in  constructing 
the  line  of  the  road  only  through  such  portion  of  the 
avenue.  Trade  has  crept  in  alarmingly  in  Fifth  ave- 
nue below  Twenty-third  street,  and  if  the  majority  of 
property-owners  on  that  portion  of  the  street  desire  a 
street-railway  to  be  built  thereon,  there  is  no  reason  why 
they  should  not  have  it. 


OFFICIAL   RECOGNITION   OF    STREET-RAIL- 
:  WAY   IMPROVEMENTS. 


BY    F.    MARTIN    GAYLER. 
[Written  for  the  American  Railkoau  Journal.] 


On  the  eve  of  the  approaching  convention  of  the 
American  Street-Railway  Association  I  would  like  to 
offer  a  suggestion  to  that  honorable  body  whose  power 
and  usefulness  to  street-railway  interests  has  long  since 
been  recognized.  From  an  inspection  of  the  last  annual 
report  of  the  association  it  appears  that  the  organization 
is  in  a  most  satisfactory  shape  and  is  prepared  to  grapple 
with  all  street-railway  problems  until  a  successful  solution 
is  reached  ;  and  it  has  occurred  to  me  that  the  association 
could  do  much  to  stimulate  the  inventive  spirit  among 
street-railway  men  in  every  capacity,  if  it  were  to  offer 
yearly  premiums  to  be  awarded  to  those  who  furnished 
the  best  practical  improvements  in  street-railway  methods 
and  devices.  The  amount  of  the  premium  need  not  be 
large,  but  the  knowledge  that  official  recognition  awaits 
meritorious  improvements  in  street-railway  methods 
would  prove  a  great  incentive  to  the  production  of  such 
improvements. 

Whether  the  premiums  should  be  general,  allowing  the 
competitor  every  latitude  as  to  the  nature  of  the  device 
or  improvement ;  whether  it  should  be  limited  to  one 
single  feature  at  a  time,  or  whether  several  premiums  for 
a  corresponding  number  of  devices  should  be  offered,  are 
questions  of  detail  that  can  readily  be  settled  at  the  con- 
vention and  by  the  association,  but,  in  general  terms,  the 
premium  system  commends  itself  to  me  as  a  practical 
system  by  which  the  association  can  accomplish  much  in 
the  way  of  street-railway  improvement.        >     '    1; 

In  the  matter  of  cars,  for  instance,  a  premium  could  be 
offered  for  the  best  practical  model  of  a  street-car  sub- 
mitted to  a  committee,  who  shall  act  as  judges.  This  com- 
mittee can  be  so  organized  that  their  dictum  as  to  the 
best  model  submitted  would  be  final.  Such  decision 
would  not,  in  any  way,  bind  the  association  or  its  individ- 
ual members  to  the  adoption  ot  the  model,  but  would 
merely  indicate  as  the  judgment  of  the  foremost  street-  * 
railway  men  in  the  country  that  a  certain  model  of  a 
street-car  was  the  best  that  had  been  presented  during  the 
year,  with  reference  to  its  practicablility,  to  the  arrange- 
ments for  heating,  lighting  and  ventilation,  and  to  other 
important  questions.  Similarly  other  features  of  street- 
railway  improvement  could  be  considered  and  a  powerful 
stimulus  offered  to  the  devising  of  practical  betterments. 

The  constitution  of  the  committees  and  the  nature  of 
the  premiums — whether  in  the  shape  of  money  or  of 
medals — are  questions  of  secondary  importance ;  but  the 
main  feature  of  the  system  has,  to  me  at  least,  much  to 
commend  it.  The  American  Street-Railway  Association 
is  aiming  at  the  general  improvement  and  economy  of 
street-railway  operation,  and  by  this  plan  it  would  be 
able,  at  small  expense  and  with  little  trouble,  to  institute 
a  general  spirit  of  improvement  among  street-railway 
operatives  in  every  capacity. 

To  suggest  a  practical  method  of  offering  the  premi- 
ums is  perhaps  not  a  provine  of  mine,  but  as  an  instance 
of  the  needs  of  street-railway  operation  of  the  present 
time  I  can  refer  to  the  premium  list  of  the  National 
Railway  Exposition,  held  in  Chicago,  in  1883.     The  street- 
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niilway  interests  were  not  forgotten  and  the  following 
premiums  were  offered  in  this  connection  : 

licst  Iron  Wheel Silver  Medal. 

Ik'St  Combination  Whed .,   ...  —  Silver  Medal. 

licst  Rail .....,..;;..,    ..  .Silver  Medal. 

iWst  Rail-Joint .Silver  Medal. 

HcstCar Gold  Medal. 

Rpst  Car-Spring , Silver  Medal. 

Best  Draw-Spring Bronze  Medal. 

Best  Street-Car  Gong ..^i..„.. ..Bronze  Medal. 

Best  Bell-Cord  and  Fixtures  Complete .,.,....   Bronze  Medal. 

Best  Fare-Box ^.,.1.  . Silver  Medal. 

Best  Center  Lamp......... :........,..;...........;.,....;. .    ..Silver  Medal. 

Best  End  Lamp .'. Bronze  Medal. 

Best  Hand-Rail  Bracket Bronze  Medal. 

Best  Hand-Rail  Socket  ., .. . . .  .> ,, . , . . ...... .   .  Bronze  Medal. 

Best  Journal  Bearing ... ..... Bronze  Medal. 

Best  Door-Lock Bronze  Medal. 

Best  Window  Fixtures r ,..,i.,....,,... .  .Bronze  Medal. 

Best  Window-Blinds  Complete Bronze  Medal. 

Best  Registering  Punch Bronze  MedalT 

Best  Registering  Device .,....;..,......  .Bronze  Medal. 

Best  Track-Cleaner -  •••    ...^..- Silver  Medal. 

Best  Sheave  for  Sliding-Door. ..   ........ .  ..... . .  .Bronze  Medal. 

Best  Change-Gate Bronze  Medal. 

Best  Door-Hook  and  Plate Bronze  Medal. 

Best  Door-Handle ......   . . :   . .  Bronze  Medal. 

Best  Door-Roller ....  Bronze  Medal. 

Best  Hame-BcU Bronze  Medal. 

The  adoption  of  this  list,  with  proper  modifications, 
would  be  a  practical  way  of  encouraging  and  fostering 
improvements,  and  the  award  of  premiums  by  the  Ameri- 
can Street- Railway  Association,  the  national  authority  on 
street-railway  questions,  would  be  of  more  pronounced 
benefit  than  the  award  by  the  exposition  in  question, 
great  as  was  the  interest  taken  in  the  latter.  The  subject 
is  at  least  worthy  of  careful  consideration.  ' 


TAXATION  OF  STREET-RAILWAY  PROPERTY. 


BY    A.    D.    ROGERS.  - 

[A  Paper  read  before  the  Convention  of  the  Ohio  State 
,.     ..    •  Tramway  Association.]   •       --■..,■' 


This  is  a  practical  question  which  concerns  us  all,  and 
in  view  of  the  high  rates  of  taxation  in  our  cities,  is  of  con- 
siderable importance.  A  few  suggestions,  of  little  value 
in  themselves,  perhaps,  may  elicit  information  and  discus- 
sion, and  thus  be  made  profitable. 

It  is  not  expected,  I  presurpe,  that  this  paper  shall  deal 
with  the  question  abstractly,  but  rather  with  the  methods 
under  existing  laws  for  ascertaining  values  of  our  property 
subject  to  taxation.  No  attempt  has  ever  been  made,  so 
far  as  I  know,  to  impose  taxes  ior  general  purposes  upon 
anything  belonging  to  such  corporations  except  their 
tangible  property,  and  as  to  assessments  for  special  pur- 
Poses,  I  may  say  in  passing,  though  perhaps  foreign  to  my 
subject,  that  it  is  difficult  to  conceive  of  any  principle 
under  our  laws  authorizing  their  imposition  upon  such 
corporations  except  upon  their  real  estate.  Yet  the  claim 
has  recently  been  advanced  in  the  discussion  of  a  project 
for  widening  a  street  in  this  city  upon  which  a  line  of 
street-railroad  is  operated,  that  the  company  owning  such 
line  may,  in  addition  to  its  real  estate,  be  assessed  for  a 
portion  of  the  cost  of  the  improvement,  but  upon  what — 
whether  right  of  way  in  the  street,  considered  as  an  ease- 
ment, or  upon  the  company's  franchise,  or  what  else,  is 
matter  for  conjecture.  The  claim,  however,  is  an  absurd- 
ity, and  is  only  mentioned  to  show  the  disposition  some- 
times manifested  towards  us. 

Aside  from  our  real  estate,  which,  of  course,  is  appraised 


as  all  other  real  estate,  and  without  reference  to  its  par- 
ticular use,  the  chief  items  of  taxation  belonging  to  our 
companies  are  Track,  Horses  and  Cars.  Let  us  consider 
the  matter  of  their  valuation  for  taxation  in  the  order 
named.  .•'■■■■''-'•  ;^      .    . .:     .\J.-'l''^-^y.>Z''V\-^^'"'-':     ■''<■''■■[. 

Track.  I  have  no  information  either  as  to  valuations  in  . 
the  different  cities  or  the  rules  by  which  they  have  been 
made.  They  must  vary  considerably  in  cost  in  various 
localties  and  even  as  to  different  lines  in  the  same  city, 
according  to  the  description  and  cost  of  materials,  labor, 
etc.  The  question  at  once  presents  itself — how  far  should 
cost  of  construction  govern  the  appraisement  ?  Unques- 
tionably a  fair  proportion  of  the  value  of  the  materials 
placed  in  the  streets  for  the  exclusive  use  of  such  com- 
panies should  be  included  in  the  estimate,  allowing,  of 
course,  for  wear  and  decay. 

In  addition  to  such  materials  the  labor  on  our  struc- 
ture and  the  paving  required  in  connection  therewith  are 
the  only  items  of  expense.  But  the  labor  is  largely  ex- 
pended in  connection  with  the,  paving,  and,  therefore,  as 
we  view  it,  constitutes  a  small  factor  in  the  calculation. 
Paving  is  generally  required  of  us  as  part  of  the  consider- 
ation of  our  privileges  in  the  streets.  We  maintain  a 
portion  of  the  street,  but  we  use  this  portion  only  in 
common  with  the  public.  We  can  claim  nothing  except 
that  which  is  peculiar  to  our  business.  In  some  cities 
companies  are  required  by  their  contracts  with  city 
authorities  to  pay  in  money  for  their  privileges  and  are 
relieved  of  all  care  of  the  streets.  It  certainly  will  not  be 
claimed  in  such  cases  that  paving  should  be  embraced  in 
such  estimates.  Yet  this  differs  from  the  more  common 
arrangement  as  stated,  only  in  the  method  of  rendering 
to  the  city  the  same  equivalent.  In  making  these  esti- 
mates, then,  there  should  be  excluded  from  cost  of 
construction  all  the  expense  except  materials  for  our 
exclusive  use  and  the  labor  necessary  to  place  them  in 
the  street. 

The  public  often  have  an  exjiggerated  idea  as  to  our 
profits,  and  this  consideration  sometimes  seems  to  influ- 
ence officials  in  passing  upon  our  returns  to  increase 
valuations  on  that  account;  but  this,  even  if  such  opinions 
are  well-founded,  is  wholly  unwarranted.  In  effect  it 
would  be  the  imposition  of  a  tax  upon  our  business,  which 
is  not  admissible  under  our  laws.  *  ;  •-. 

Horses.  As  to  these  we  know  they  cost  a  great  deal 
of  money.  We  know  also  that  they  soon  wear  out.  All 
that  intelligent  care  can  accomplish  is  done  to  prolong 
the  period  of  their  usefulness,  but  our  records  show 
clearly  that  their  longevity  for  our  purposes  is  limited  to 
a  very  few  years — less,  probably,  than  one-fourth  of  that 
common  in  other  employments.  Large  allowance  should 
be  made  in  all  estimates  of  value  for  this  constant  shrink- 
age. The  average  value  of  all  the  horses  in  our  respective 
counties  as  they  are  returned  for  taxation  should  afford 
some  guide  to  us  in  making  our  returns.  It  will  be  con- 
ceded by  every  one  familiar  with  the  matter  that  a  con- 
siderable discount  should  be  made  from  this  average  if 
we  are  to  pay  only  a  fair  share  of  taxes  on  this  species  of 

property.  .:"..".  '•.■  "■'.  ;-,  .•.•■-'•>■  ■  V  ■  '■•■■■  ■■■  '  ''--^  ■  ■■•••■•-■ 
Cars.  Of  these  little  need  be  said.  They  are  peculiar 
to  our  business  and  outside  of  it  are  comparatively  with- 
out value.  Their  first  cost  is  large,  yet  by  reason  of  great 
exposure  they  rapidly  deteriorate.  They  should  bear  tax. 
ation  on  a  very  small  proportion  pf  their  original  cost. 


;-.:^h;.;^^ 
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Having  thus  particularized  let  me,  in  conclusion,  say  a 
word  in  this  connection  generally.  The  business  of  these 
corporations  is  of  a  public  nature.  They  are  the  servants 
of  the  people,  and  all  classes  enjoy  their  benefits  and  con- 
tribute to  their  support.  In  view  of  this  relation  have  we 
not  a  right  to  expect  of  public  officials,  as  the  agents  of 
the  people,  hearty  good  will,  and  in  their  dealings  with  us 
the  utmost  fairness — even  liberality?  Happily  for  us, 
such,  I  think,  has  been  the  disposition  generally  mani- 
fested towards  us.  Let  us  hope  that  it  may  always  pre- 
vail, and  that  the  obligations  we  have  assumed  may 
thus  be  morally  reinforced,  resulting  in  the  best  possible 

service. 

♦ 

Third  Annual  Meeting  of  the  Street-Railway  Associa- 
tion of  the  State  of  New  York. 


The  third  annual  meeting  of  the  Street-Railway  Asso- 
ciation of  the  State  of  New  York  was  held  at  the  United 
States  Hotel,  Saratoga  Springs,  N.  Y.,  on  Tuesday,  Sep- 
tember I  St.  The  association  now  numbers  as  members 
twenty-six  street-railway  companies  of  the  state,  nearly 
all  of  which  were  represented  at  the  meeting,  three  new 
members  joining.  The  membership  of  the  association 
further  represents  three-fourths  of  thfr  paid  up  capital 
stock  of  New  York  State  companies,  and  the  organization 
is  in  a  flourishing  condition. 

The  following  papers  were  read  in  the  form  of  reports 
of  special  committees :  "  Heating  and  Lighting,"  by  C. 
Densmore  Wyman  (vice-president.  Central  Park,  North 
and  East  River  Railroad  Company,  New  York) ;  "  Labor 
and  Wages,"  by  D.  B.  Hasbrouck  (secretary  and  treas- 
urer, Houston,  West  Street  and  Pavonia  Ferry  Railroad 
Company,  New  York)  ;  and  "  Rules  for  Railroad  Em- 
ployes," by  D.  F.  Lewis  (secretary  and  treasurer,  Brook- 
lyn City  Railroad  Company,  Brooklyn). 

The  following  officers  of  the  association  were  elected 
for  the  ensuing  year : 

President,  Henry  M.  Watson  (president,  Buffalo  Street- 
Railroad  Company,  Buffalo);  FirstVice-President,  C.  Dens- 
more Wyman  (vice-president,  Central  Park,  North  and 
East  River  Railroad  Company,  New  York) ;  Second  Vice- 
President,  Chauncey  C.  Woodworth  (secretary,  Rochester 
City  and  Brighton  Railroad  Company,  Rochester) ;  Sec- 
retary and  Treasurer,  William  J.  Richardson  (secretary, 
Atlantic  Avenue  Railroad  Company.  Brooklyn) ;  Execu- 
tive Committee,  the  president,  secretary  and  treasurer, 
and  Jacob  Sharp  (president,  Twenty-third  street  Railway 
and  Christopher  and  Tenth  Street  Railway  Companies, 
New  York) ;  Lewis  Lyon  (president,  Third  Avenue 
Railroad  Company,  New  York),  and  William  H.  Hays 
(president.  Eighth  and  Ninth  Avenue  Railroad  Compan- 
ies, New  York).  '* 

The  fourth  annual  meeting  of  the  association  will  be 
held  in  New  York  City,  on  Tuesday,  September  21st, 
1886. 


The   Approaching   Fourth   Annual    Meeting    of   the 
American  Street-Railway  Association. 


The  fourth  annual  meeting  of  the  American  Street- 
Railway  Association  will  be  held  at  the  Southern  Hotel, 
St.  Louis,  Mo.,  commencing  on  Wednesday,  October  21st, 
at  10  A.  M.,  and  continuing  in  session  for  two  and  possibly 


three  days.  Preparations  are  completed  for  the  accommo- 
dation and  entertainment  of  those  attending,  and  the 
street-railway  companies  of  St.  Louis  are  taking  an  active 
interest  in  combining  with  the  executive  committee  of 
the  association  to  insure  a  large  and  successful  con- 
vention.     :  : *■ -'      .  .    .      i     ;  r  ■  ;:f    ; V  '-'■■'\-- 

Reports  will  be  submitted  at  the  meeting  by  special 
committees  on  the  followmg  subjects :  "  Diseases  Com- 
mon to  Car-Horses  and  their  Treatment ;  "  "  Progress  of 
the  Cable  System  of  Motive-Power ; "  "  Progress  of  Elec- 
tricity as  a  Motive-Power;"  "  Repairs  of  Tracks;"  "  Rules 
Governing  Conductors  and  Drivers ;  "  "  Taxation  and  Li- 
cense," and  "  Ventilation,  Lighting  and  Care  of  Cars." 

A  few  days  since  a  representative  of  the  Journal 
called  upon  Mr.  William  J.  Richardson,  the  secretary  of 
the  association,  at  his  office  in  Brooklyn,  and  was  informed 
that  the  approaching  convention  would,  in  all  probability, 
be  the  largest  yet  held.  The  membership  of  the  associa- 
tion now  numbers  one  hundred  and  twenty-four  street- 
railway  companies,  having  doubled  during  and  since  the 
last  meeting.  A  further  increase  of  membership  by  fifty 
or  sixty  companies  is  expected  during  the  coming  year. 
Nearly  every  State  is  represented  in  the  membership  and 
several  Canadian  street-railway  companies  are  also  en- 
rolled. 

Secretary  Richardson  further  stated  that  he  was  in 
correspondence  with  the  managers  of  the  New  York  Cen- 
tral to  arrange  for  a  reduction  of  fare  over  its  road 
and  connecting  lines,  from  all  the  principal  cities  between 
Boston  and  St.  Louis,  to  all  representatives  of  members  of 
the  association  who  intend  being  present  at  the  meet- 
ing, and  that  as  soon  as  these  arrangements  were  completed 
he  would  send  out  a  general  notice  of  such  reduction  and 
the  manner  in  which  tickets  can  be  secured.         | 

The  rates  thus  far  obtained  are  as  follows:  Boston  and 
Worcester,  $25;  Springfield,  Mass,  $24;  New  York,  Albany 
and  Schenectady,  $20  ;  Utica  and  Syracuse,  $19;  Roches- 
ter, S18. 

As  heretofore,  invitations  to  attend  the  meeting  have 
been  sent  to  every  street-railway  company  in  the  United 
States  and  Canada,  and  Mr.  Richardson  is  laboring  in- 
defatigably  to  render  the  meeting  one  of  marked  success. 


Fourth   Annual    Meeting  of  the  Ohio   State  Tramway 

Association. 


The  fourth  annual  meeting  of  the  Ohio  State  Tramway 
Association  will  be  held  in  Toledo,  Ohio,  on  Wednesday, 
November  i8th,  under  the  auspices  of  the  Metropolitan 
Railway  Company  of  that  city.  Arrangements  for  the 
meeting  are  not  definitely  completed,  but  a  good  attend- 
ance is  expected  and  a  number  of  interesting  reports  and 
papers  will  be  submitted  and  read.  The  subjects  of  these 
reports  and  papers  have  not  yet  been  fully  chosen. 


The  American   Street-Railway   Mutual   Insurance 
•  ;  Company.    ■    ."     .   -    "        J;-^  ^    - 

No  meeting  of  the  directors  of  the  American  Street- 
Railway  Mutual  Insurance  Company  was  held  during 
the  summer  months,  but  at  the  meeting  on  the  24th  inst., 
matters  of  importance  were  considered.  The  next  meet- 
ing of  the  directors  will  be  held  at  the  Southern  Hotel, 
St.  Louis,  Mo.,  on  Tuesday,  October  20th,  1885,  at  8 
o'clock,  P.  M. 


J.  <,' 
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The  Original  Cable  Road  Patent. 


Mr.  John  H.  Gould,  of  Philadelphia,  Pa.,  whose  com- 
bined railway  track-support,  etc,  is  described  in  the 
department  of  New  Inventions  this  month,  writes  the 
J.)URNAL  that  he  was  one  of  the  patentees  of  the  first  pat- 
ent granted  for  underground  cable  roads.     He  says :    : 

"  I  beg  to  add  that  I  am  one  of  the  patentees  for  improvement  in  tracks  of 
,  i:y  railways,  now  called  cable  railways,  which  was  issued  in  March,  1858, 
(No.  19,736)  the  same  under  which  the  Cable  Railway  Company  of  San  Fran- 
cisco is  now  operating  its  several  lines  and  exacting  royalties  from  other 
traction  companies,  to  which,  in  consequence  of  the  priority  of  my  patent, 
they  have  no  right,  as  the  subsequent  patents  are  of  no  avail.  Unfortu- 
nately through  lack  of  enterprise  on  the  part  of  railroad  men  in  this  city 
and  by  reason  of  my  large  interests  in  the  furniture  trade,  this  patent 
expired  without  having  been  put  to  use.  Of  course  I  could  claim  damages 
if  I  could  prove  the  fact  that  any  of  these  cable  railways  were  operated 
prior  to  the  expiration  of  my  patent.  In  reference  to  patent  No.  19,736,  I 
would  further  state  that  this  is  the  original  patent  for  underground  cable 
railroads."  . 

'■■■'■■       ♦" '   ■'   ■'    '■""' J;-'.  ■-  -v ''';   ■ 

The  Daft  Electric  System. 


A  Daft  electric  motor  is  now  being  experimentally  run 
upon  the  New  York  elevated  roads,  and  its  operation 
thus  far  gives  many  indications  of  its  future  adoption. 
The  Hampden  Branch  of  the  Union  Passenger  Railway 
Company,  of  Baltimore,  Md.,  is  now  being  successfully 
operated  by  the  Daft  system. 


Repairing  Pavements. 


Commissioner  of  Public  Works  Squire,  of  this  city, 
has  sent  a  letter  to  the  various  surface  railway  companies 
upon  their  duty  to  repair  the  pavements  along  their  routes. 
The  commissioner  says  that  after  the  past  severe  winter, 
during  which  the  street-pavements  were,  in  addition  to 
the  ordinary  wear  and  tear,  subjected  to  the  influence  of 
many  storms,  extreme  cold,  and  rapid  changes  of  tem- 
perature, the  various  streets  are  in  need  of  extensive 
repairs.  It  is  the  duty  of  the  street-railway  companies 
to  maintain  the  pavements  in  and  about  their  tracks,  of 
which  they  have  the  almost  exclusive  use.  The  com- 
panies are  called  upon  by  Mr.  Squire  to  do  this  work  at 
once.         -       . 

'  :  The  St.  Louis  Cable  Road. 


Considerable  difficulty  is  being  met  with  just  now  in 
the  construction  of  the  cable  railway  in  St.  Louis,  Mo. 
In  excavating  for  the  conduit  between  Channing  and  Car- 
dinal avenues  an  18-inch  water-pipe,  extending  pretty 
nearly  the  whole  distance,  has  been  encountered,  a  little 
to  the  north  of  what  is  to  be  the  center  line  between  the 
two  tracks.  This  water  main  must  be  unearthed,  dis- 
jointed, refitted  and  placed  in  position  a  few  feet  to  the 
north  of  the  old  line  to  be  out  of  the  way  of  the  cable. 
The  connections  with  private  residences  and  fire-plugs 
will  have  to  be  made,  and  pretty  much  the  same  process 
must  be  followed  in  making  the  necessary  changes  in  gas 
mains  and  their  vast  network  of  feeders  that  reach  out 
toward  the  curb-line  on  either  side  of  the  street.  , 

Another  obstacle  that  has  lately  been  discovered  is  the 
faultily  constructed  cast  iron  chairs  to  hold  the  T-rails  in 
position  at  the  extreme  ends  of  the  yoke.  The  chairs  are 
either  too  narrow  to  receive  the  rail,  or  the  base  of  the 
rail  has  been  rolled  too  wide  to  pass  into  the  chair  slot  | 
intended  to  hold  it  in  place.  ;      "      -       •;'•':;■  *f''       ~- 


About  a  block  of  the  tubing  has  been  placed  in  the 
ditch  made  to  receive  it,  but  the  job  of  inclosing  it  with 
concrete  has  not  been  commenced.  This  is  probably 
owing  to  the  fact  that  the  rails  can  not  be  put  in  position 
with  the  placing  of  the  tubing,  as  was  originally  intended, 
to  expedite  the  completion  of  the  track.  Had  none  of 
these  difficulties  arisen,  a  construction-train  would  have 
been  put  upon  the  rails,  with  a  steam  apparatus  for  mixing 
the  concrete  even  more  rapidly  than  it  could  be  used  by  a 
force  of  fifty  men  with  shovels.      ._    -  . 


Steam-Motors  Approved. 


[COMUUNICATED.J 


Office  OF  THE  CoNxoRD  HoRSK  Railroad. 
Editor  American  Railroad  yournal : 

Dear  Sir: — I  noticed  an  article  in  your  August  number  under  the  head 
of  "  Street  Railway  Notes,"  relating  to  the  use  of  steam-motors  on  the 
Concord,  (N.  H.)  Street-Railroad  Companj'.  The  statement  there  made  is 
not  correct;  on  the  contrary,  the  motors  are  very  popular  with  our  ciuzens. 
There  were  a  few  opposed  to  them  on  personal  grounds  and  they  applied 
to  the  legislature  and  also  to  the  city  government  to  have  them  pass  a  law 
stopping  the  motors,  but  failed  in  both  cases,  we  getting  a  unanimous 
vote  in  both  bodies  to  allow  the  motors  to  ran.  \ 

Yours  truly, 
-    ;;   '        V  .-.;"■•-..     Moses  Humphrey,  Presidem. 

Concord,  N.  H.,  September  9th,  1885.    '.       ,,       ?     - 


STREET-RAILWAY  NOTES. 


The  Southern  Boulevard  Street-Railroad  Company  was 
incorporated  recently.  It  is  to  operate  a  road  in  New 
York  City  along  the  boulevard  from  the  iron  bridges 
across  the  Harlem  River  on  the  line  of  Third  avenue  to 
Boston  avenue.  The  length  is  three-and-one-half  miles. 
The  capital  stock  is  $250,000.'     :" ^  ,..    ■    '    V 

The  board  of  management  of  the  American  Exposi- 
tion, New  Orleans,  has  sent  out  notifications  to  various 
electric  railway  companies  of  the  intention  of  the  man- 
agement to  have  an  electric  railway  upon  the  Exposition 
grounds,  and  inviting  bids  from  the  companies. 

The  Manhattan  Railway  Company  operating  the  ele- 
vated roads  of  New  York  City,  carried  over  its  lines 
from  October  ist,  1884,  to  September  22d,  1885,  both  days 
inclusive,  100,975,356  passengers.    ":.    v;>v 

In  the  department  of  New  Inventions  of  this  month's 
Journal,  are  published  descriptions  of  a  combined 
track-supf)ort  and  traction-cable  and  electric-conductors 
conduits,  and  of  a  fare-box  register. 

The  Cable  Commissioners  have  rendered  a  unanimous 
report  in  favor  of  cable  railways  in  this  city.  The  entire 
proposed  system  which  they  advocate  embraces  twenty- 
nine  different  routes._;-V-^''- '■''■-'  y'^'^-:^-'    "  v  /  . 

The  City  Council  of  Peducah,  Ky.,  have  authorized  a 
street-car  company  to  construct  and  operate  lines  on 
Broadway,  Broad,  Walnut  and  Trimble  streets.  Work  is 
to  begin  immediately. 

The  scheme  to  build  a  horse-railway  in  NewRochelle, 
N!  Y.,  is  receiving  ample  encouragement,  and  there  is  no 
doubt  about  the  early  construction  of  a  line  from  the 
depot  to  the  Sound.  '      '  = 

The  Hudson  County  (N.  J.)  elevated  cable  road,  run- 
ning from  the  ferry  at  Hoboken  up  Union  Hill,  is  expected 
to  be  put  in  operation  early  in  October.  .    ': 


^ 
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Handlan's  Locomotive  Head-Light. 


Alexander  H.  Handlan,  Jr.,  of  St.  Louis,  Mo.,  is  the 
inventor  of  an  improved  form  of  locomotive  head-liglit 
which  is  herewith  illustrated  and  described.  The  inven- 
tor furnishes  a  signal-chamber  and  also  means  for  securing 
signal-plates  or  glasses  in  position,  while  the  signal-cham- 
ber is  placed  within  the  rim  of  the  lantern  instead  of  in 
front  of  the  rim,  as  is  customary,  thus  obviating  a  change 
in  the  contour  of  the  body  of  the  lantern. 


handlan's  locomotive  head-light. 

In  the  accompanying  cuts.  Fig.  i  is  a  front  view  of  a 
head-light  embodying  the  invention  ;  Fig.  2  a  side  view 
thereof,  a  portion  being  removed  ;  Fig.  3  a  horizontal 
section  of  the  signal-chamber  on  the  line  3  3  in  Fig.  i, 
and"  Fig.  4  a  detail  vertical  section  on  the  line  4  4  in  Fig.  3. 

A  represents  the  body,  C  the  reflector,  and  D  the  sema- 
phore, of  a  head-light,  which   may  be  of  any  approved 


Fig.  2. 

handlan's  loco.motive  head-light. 

construction.  B  is  the  rim,  having  a  top  extension  B', 
forming  a  signal-chamber  E,  in  front  of  the  body,  open 
at  the  bottom.  The  rim  is  formed  with  a  front  plate  l>,  a 
rear  plate  d',  and  a  broad  connecting-band  />",  extending 
up  and  over  the  signal-chamber  to  obviate  the  necessity 
of  cutting  away  the  rim  or  body  in  the  rear  of  the  signal- 


chamber,  thus  forming  the  signal-chamber  in  one  with  the 
chamber  in  the  rear  of  the  semaphore.  The  signal-cham- 
ber E,  is  rectangular  in  horizontal  section,  and  is  solid  on 
the  rear  side,  while  the  front  and  sides  have  openings  for 
the  reception  of  the  front  signal  e,  and  the  side  signals 
<?'  t'.  Frames  H,  having  flanges  A,  are  placed  in  the 
openings,  to  receive  the  signal-plates,  which  are  held  in 
the  frames  by  means  of  clamp-plates  I,  removably  and  ad- 


I 


^^ 


M 


*  '^        '*  Fig.  4. 

■  /•;.     Fig.  3. ^  ■^^■•^  ■" 

handlan's  locomotive  head-light. 

justably  secured  to  the  interior  of  the  frames  by  set-screws 
K,  passing  through  slots  J,  in  the  plates,  and  screwing 
into  the  frames,  as  shown  more  clearly  in  Figs.  3  and  4. 
As  signal-plates  it  is  preferable  to  use  numbered  glass 
plates  F,  and  ground-glass  plates  G,  behind  them,  and 
the  outer  glass  should  preferably  be  made  black,  except 
the  lettered  portion. 

By  this  construction  of  rim  signal-chamber,  a  flattened, 
broad  signal-box  is  provided  which  can  receive  direct 
rays  of  light  from  the  reflector  being  located  within  the 
rim,  between  the  front  and  rear  plates  and  contiguous  to 
the  reflector,  without  interfering  with  the  ordinary  circu- 
lar semaphore,  the "  signals  being  independent  thereof, 
while  at  the  same  time  they  receive  their  light  wholly 
through  its  chamber. 

Though  but  recently  patented,  this  head-light  is  claimed 
to  be  giving  entire  satisfaction,  and  it  is  stated  that  it  is 
in  use  on  one-third  of  the  railway  mileage  of  the  country. 

The  device  is  now  controlled  and  manufactured  by 
M.  M.  Buck  &  Co.,  of  St.  Louis. 


Clark's  Rail-Support,  or  Tie. 


John  K.  Clark,  of  Buffalo,  N.  Y.,  is  the  inventor  of  an 
improved  rail-support,  or  tie  for  railways,  which  is  here- 
with illustrated  and  described.  The  objects  of  the  device 
are  to  avoid  the  use  of  wooden  ties  ;  to  provide  means  for 
connecting  metallic  rail-supports,  whereby  is  provided  a 
solid  bearing  and  a  base  for  the  ballast ;  a  tie-plate  and 
means  for  connecting  two  opposite  metallic  rail-supports ; 
a  continuous  or  unbroken  bearing  of  the  rail-supports 
and  the  connecting  tie-plate  on  the  road-bed,  and  to  pro- 
vide such  construction  and  union  of  parts  that  a  practi- 
cally solid  structure  is  secured,  adapted  to  rest  squarely 
and  evenly  on  the  road-bed  and  be  properly  confined  in 
position  by  the  ballast.  >  '    I    v  .^. 

In  the  accompanying  cuts.  Fig.  i  is  a  perspective  view 
of  two  of  the  rail-supports  and  connecting  tie-plate,  com- 
prising the  completed  tie  ;  Fig.  2  a  detached  perspective 
view  of  one  of  the  rail-supports ;  Fig.  3  a  detached  per- 
spective view  of  the  tie-plate,  and  Fig.  4  a  vertical 
sectional  view  of  one  of  the  rail-supports,  showing  a 
modification  of  the  invention.  -•    .  . 


AMERICAN    RAILROAD    JOURNAL 


1*3 


Each  of  the  rail-supports  is  composed  of  a  horizontal 
bottom  wall  or  base  number  i,  vertical  side  walls  2,  a 
transverse  top  plate  3,  to  which  the  rail  is  secured,  and  a 
central  vertical  web  4,  journaled  to  the  top  plate  and  the 
bottom  and  side  walls,  the  side  walls  being  inclined  from 
the  end  of  the  top  plate  to  the  ends  of  the  bottom  plate, 
whereby  is  provided  a  narrow  top  bearing-surface  for  the 
rail  as  compared  to  the  extended  base  which  rests  on  the 
road-bed.    The  bottom  plate  is  formed  with  a  rectangular 


plate,  as  well  as  bring  the  parts  flush  to  preserve  the  con- 
tinuity of  the  bearing  of  the  structure  on  the  road-bed, 
and  also  obtain  a  broad  or  extended  and  continuous 
bearing  on  the  road-bed  between  the  supports,  the  whole 
constituting  a  solid  structure  or  tie  from  end  to  end. 
The  ballast — such  as  broken  stones,  etc. — is  packed  into 
the   supports  and  upon  the  tie-plate,  and  as  the  latter 

!    rests  on  the  road-bed  in  line  with  the  bases  of  the  sup- 
I  ^ 

i   ports,  a  firm  and  substantial  railway-tie  is  produced. 


-jrr 


^ 


i  Fig.  2. 


CLARK'S   RAIL-SUPPORT,    OR  TIE. 


slot  or  perforation  5,  adjacent  to  the  web  4,  and  the  under 
side  of  the  wall  is  formed  with  a  rectilinear  recess  extend- 
ing from  the  web  to  the  end  of  the  wall  to  constitute  a 
depressed  seat  6,  for  receiving  one  end  of  the  tie-plate  7, 
so  that  when  the  latter  is  in  the  seat  its  lower  surface 
may  be  flush  with  the  lower  surface  of  the  support.  The 
tie-plate  is  rectilinear  in  shape,  and  at  each  end  is  pro- 
vided with  a  standard  8,  formed  as  a  flange,  having  a  per- 
foration 9,  adjacent  to  its  upper  extremity,  such  standards 
passing  through  the  perforations  5,  in  the  bottom  walls 
and  engaging  bolts  lo,  secured  to  the  webs  of  the  sup- 
ports. These  bolts  are  provided  with  heads  and  pass 
through  the  webs,  to  which  they  are  attached  at  their 
inner  end  portions  by  screw-nuts  11,  leaving  the  project- 


The  manner  of  connecting  the  rails  with  the  top  plate 
may  be  through  the  medium  of  the  diagonally-arranged 
overhanging  lugs  17,  forming  part  of  the  top  plate,  as 
shown  in  Figs,  i  and  2  of  the  drawings ;  or  the  rails  may 
be  connected  with  the  top  plates  by  hooked  screw-bolts,  '■ 
as  shown  in  Fig.  5.  In  this  example  the  top  plate  will  be 
provided  with  square  or  angular  orifices,  through  which 
pass  the  square  shanks  of  the  hooks  18,  the  hooks  engag- 
ing the  flanges  of  the  rails,  and  the  shanks  of  the  hooks 
having  screw-threaded  extremities  engaging  screw-nuts 
19.  under  the  top  plates  of  the  supports,  so  that  by  screw- 
ing up  the  nuts  the  hooks  clamp  the  rail-flanges  on  the 
top  plate,  while  the  angular  form  of  the  hook-shanks  and 
angular  sockets  in  the  top  plate  prevent  the  hooks  from 


Fig.  3. 


CLARK  S   RAIL-SUPPORT,    OR   TIE. 


ing  threaded  portion  of  the  bolt  to  pass  through  the 
standards  of  the  tie-plates  and  engage  screw-nuts  12, 
which  screw  up  against  the  standards  to  clamp  them 
against  the  nuts  11.  The  tie-plates  are  ribbed  longitudi- 
nally along  their  margins,  as  at  13,  to  provide  strength, 
and  are  formed  with  two  orifices  14,  and  raised  lips  15, 
which  project  in  opposite  directions  and  respectively 
overlap  the  recessed  ends  of  the  bottom  walls  of  the  sup- 
ports to  hold  such  ends  down  and  secure  a  strong  and 
substantial  connection  of  the  parts.  The  object  of  the 
orifices  is  to  permit  the  lips  15,  to  be  formed  by  punching 
or  molding  up  the  metal,  thereby  forming  the  lips  and 
creating  the  orifices. 

The  ends  of  the  tie-plate,  being  seated  in  depressed 
seats  in  the  bottom  walls  of  the  supports,  prevent  any 
lateral  movement  of  the  support  in  relation  to  the  tie- 


turning  in  any  direction.  The  orifices  for  the  bolts  10, 
and  for  the  hooks  18,  will  be  cored  out  during  the  process 
of  casting  the  rail-supports  to  avoid  the  expense  of  'drill- 
ing. The  depressed  seats  in  the  bottom  walls  of  the  rail- 
supports  are  formed  by  raising  the  metal  of  the  walls,  as 
at  20,  thus  imparting  a  bridged  or  angular  form  to  the 
walls,  so  that  they  are  of  uniform  thickness  and  consider- 
ably stren^hened. 


'     ■  Stitzei's  StufiBng-Box.     V;    v 

Frederick  Stitzel,  of  Louisville.  Ky.,  is  the  inventor 
of  an  improved  stufling-box,  which  is  herewith  illustrated 
and  described.  The  object  of  the  invention  is  to  provide 
means,  readily  accessible  on  the  outside  of  stufling-boxes, 
for  tightening  up  the  packing  as  it  becomes  loose,  without 
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removing  any  of  the  parts  ;  and  it  consists  in  a  stuffing- 
box,  the  gland  of  which  is  made  movable  longitudinally  to 
the  piston-rod  by  a  worm  and  worm-wheel  mechanism  to 
be  operated  from  outside  the  box  to  compress  the  packing. 
In  the  accompanying  cuts,  Fig.  i  is  a  vertical  longitu- 
dinal section  of  the  device  ;  Fig.  2  a  vertical  cross-section 
in  the  plane  of  the  line  x  x.  Fig.  i  ;  and  Fig.  3  a  bottom 
plan  view  with  relation  to  Figs,  i  and  2.  Fig.  4  is  a  verti- 
cal longitudinal  section  of  another  form  of  the  device;  Fig. 
5  a  vertical  cross-section  thereof  in  the  plane  of  the  line 
elevation  of  and  Fig.  6  an  end  elevation.  Fig.  7  is  an  end 
y y.  Fig.  4  ;  still  another  form,  on  a  smaller  scale. 


Fig:.  2. 


^'^KZ- 


STITZEI.  S   STUKKING-HOX. 


A  portion  of  a  piston-rod  a,  and  the  head  b,  of  its 
cylinder  are  shown.  To  the  head  d,  is  bolted  the  bonnet 
f?,  which  is  shouldered  at  d,  and  within  the  space  covered 
by  this  bonnet,  the  cylinder-head  has  an  annular  bead  or 
lugs  e,  and  also  an  exteriorly  screw-threaded  annular 
chambered  boss  /.  The  bonnet  is  also  provided  with  a 
similar  (preferably  smaller)  boss  g,  at  its  outer  end.  The 
chamber  of  the  boss  /,  receives  packing  h,  of  suitable 
sort,  which  is  retained  therein  by  the  gland  /.  and  this 
gland  is  held  up  to  the  packing,  adjustably  in  the  direction 
of  its  length,  by  a  flanged  nuty",  which  engages  the  screw- 
threads  of  the  boss  /,  to  this  end,  The  nut  J,  is  encircled 
by  a  worm-wheel  k,  and  the  two  are  engaged  to  turn  to- 
gether by  feathers  or  splines  /,  on  the  outer  surface  of  the 
nut.  This,  or  any  equivalent  mode  of  connection  of  the 
nut  and  worm-wheel,  will  permit  the  nut  to  travel  in  the 
direction  of  its  length  on  the  boss  /,  as  it  is  rotated  by 
the  worm-wheel.  The  worm-wheel  is  a  worm-toothed 
annulus,  and  it  is  held  in  place  on  one  side  by  the  bonnet, 
(as  by  its  shoulder  d,)  and  on  the  other  by  an  annular 
band  or  equivalent  support  m,  which  in  turn  is  held  in 
place  by  the  bead  or  lugs  e,  on  the  cylinder-head  b.  The 
worm-wheel  is  rotated  by  the  worm  n,  on  the  shaft  o, 
which  is  suitably  supported  in  the  bonnet  and  provided 
with  facilities  for  rotating  it  outside  of  the  bonnet.  This 
worm-shaft,  as  shown,  is  stepped  at  one  end  in. the  foot  of 
the  tubular  portion  c',  of  the  bonnet  c,  and  supported  at 
its  other  end  in  a  bushing  /,  tapped  into  the  tubular 
portion  c',  to  close  it  air,  gas,  or  steam-tight ;  and  to  in- 
sure further  the  tightness  of  this  stoppering  the  bushing 
is  provided  with  an  annular  flange  /',  which  fits  over  the 
mouth  of  the  tubular  portion  c',  and  which  receives  the 
screw-threaded  cap  g,  between  which  and  the  end  and 
flange  of  the  bushing,  packing  may  be  interposed,  as  indi- 
cated in  Fig.  2.  .      . 


The  worm-shaft  o,  has  the  end  0',  projecting  beyond  the 
bushing  and  cap,  and  squared  to  receive  a  wrench,  where- 
by it  may  be  rotated,  and  it  is  obvious  that  rotating  the 
worm-shaft  in  one  direction  turns  the  worm-wheel,  and  it 
the  nut,  and  drives  the  nut  toward  the  cylinder-head,  and 
that  the  nut  consequently  forces  the  gland  /,  in  the  same 
direction,  either  by  rotation  or  otherwise,  and  tightens  up 
the  packing,  and  all  this  is  done  without  any  removal  of 
parts  and  consequent  stoppage  of  machinery.  Hence  it 
will  appear  that  the  rod  may  be  kept  always  packed  tight 
and  leakage  reduced  to  a  minimum,  if  not  altogether 
stopped  or  avoided.  To  insure  further  against  leakage, 
the  bonnet  is  extended,  as  before  described,  into  the  boss 
g-,  and  this  boss  receives  in  its  chamber  suitable  packing, 
which  is  kept  tight  by  a  gland  r,  and  its  nut  s. 

In  the  stuffing-box  shown  Figs.  4,  5  and  6,  while  the 
main  features  of  the  previously-described  box  are  re- 
tained, various  structural  modifications  are  shown.  The 
cylinder-head  b,  has  the  chambered  boss  /,  with  packing 
h,  and  a  gland  //  but  the  boss  is  enlarged  laterally  at  /',  to 
form  the  base  of  the  bonnet  c,  and  this  bonnet  is  bolted 
to  the  enlargement  leaving  a  rim  m',  which  takes  the 
place  and  serves  the  purposes  of  the  annular  band  tn. 
The  flange  of  the  gland  is  extended  laterally  and  perfor- 
ated at  diametrically  opposite  points,  and  through  these 
perforations  the  screws  i  t,  loosely  pass.  These  screws 
are  fixed  against  rotation  in  any  suitable  manner  in  the 
boss  and  bonnet,  and  are  each  provided  with  a  nut  f,  one 
end  of  each  of  which  nuts  bears  against  the  flange  of  the 
gland.    Each  of  these  nuts  is  provided  with  a  worm-wheel 


Fig-  5- 


Fig.  7. 


Yig.  6. 

stitzel's  stuffing-box. 


k,  fitted  thereon  to  turn  it,  this  fitting  being  here  shown 
as  square.  Each  worm-wheel  is  engaged  by  a  worm  n,  on 
the  worm-shaft  o,  arranged  substantially  as  in  the  former 
case.  It  is  obvious  that  the  rotation  of  the  worm-shaft  in 
one  direction  will  so  turn  the  worm-wheels  and  their 
engaged  rmts  J'  J',  as  to  drive  the  nuts  toward  the  cylin- 
der-head, and  hence  force  the  gland  in  the  same  direc- 
tion and  so  compress  the  packing  //.  The  terminal  boss 
g',  of  the  bonnet  is  chambered  and  provided  with 
packing,  but  its  gland  r,  is  adjustably  held  therein  by 
screw-hooks  or  bolts  s',  engaging  its  flange,  and  secured 
by  nuts  s^. 

In  Fig.  7  an  arrangement  is  shown  which  is  simply  the 
doubling  of  the  screws,  nuts,  worm-wheels,  worms,  and 
worm-shafts  of  the  last  above-described  box.     It  is  also 
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obvious  that  three  independent  sets  of  screws,  worm- 
w  heels,  worms,  worm-shafts,  etc.,  may  be  used. 

This  mode  of  iceeping  the  packing  of  rods  tight  is  par- 
ticularly advantageous  in  gas  compressors  for  ice  ma- 
chinery, but  it  may  also  be  applied  to  all  kinds  of 
machinery  where  it  is  important  to  keep  tight  joints  to 
prevent  leakage  through  stuffing-boxes. 

The  device  is  now  controlled  by  the  inventor  and  by 
Adolph  Reutlinger  and  Moses  Schwartz,  of  Louisville, 
Ky.,  to  whom  two-thirds  of  the  patent-rights  have  been 

assigned. 

♦■ ■  ■■■. 

Ellis'   Railway  Bumping-Post. 


Elisha  W.  Ellis,  of  Lake,  111.,  is  the  inventor  of  an 
improved  railway  bumping-post,  which  is  herewith  illus- 
trated described.  In  the  accompanying  cuts.  Fig.  i  is  a 
side  elevation  of  the  device,  and  Fig.  2  a  plan  view. 

A  represents  the  sleepers  or  ties  of  a  railway-track ; 
E  E  the  rails  of  a  railway-track,  and  H  the  bumping-post, 
set  in  the  ground  and  anchored  there.     F  is  a  wooden 
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ELLIS'    RAILWAY    HUMPING-roST. 

shield  faced  with  iron  L,  bolted  to  the  post,  as  shown, 
and  adapted  to  receive  the  impact  of  a  car-bumper.  I  is 
an  iron  casting  or  wooden  projection  secured  to  the  rear 
of  the  post  by  the  bolts  which  hold  the  shield  F,  thereto, 
and  its  rear  end  rests  upon  the  top  of  a  post  or  column  K, 
set  in  the  ground  in  the  rear  of  the  post  H.  The  ends  of 
the  rails  E  E,  are  bent  inward  and  upward,  as  shown  in  the 
cuts,  and  pass  on  each  side  of  the  post  H,  along  the 
sides  of  the  casting  I,  and  are  there  secured  together  by 
one  or  more  bolts,  which  pass  through  the  two  rails  and 
the  casting,  as  shown  in  the  cuts.  The  effect  is  that 
the  post  is  supported  by  the  track  which  is  held  in  posi- 
tion by  its  own  weight  and  the  weight  of  the  car  or  cars 
upon  it,  and  a  very  firm  and  unyielding  structure  is  thus 
obtained. 

This  device  is  claimed  to  be  strong  and  durable,  efficient 
in  its  action,  and  not  liable  to  derangement. 


Sypher's  Rotary  Stcam-ValT«.        . 

George  W.  Sypher.  of  Seneca,  Kans.,  is  the  inventor 
of  an  improved  rotary  steam-valve,  which  is  herewith 
illustrated  and  described.  It  is  the  object  of  the  inven- 
tor to  provide  a  balanced  rotary  valve  that  can  be  readily 
adjusted  to  compensate  ior  wear. 

In  the  accompanying  cuts.  Fig.  i  is  a  longitudinal  sec- 
tion of  an  engine-cylinder,  and  cross-section  of  a  valve- 
case  and  valve  of  the  improved  construction  applied 
thereto,  and  Fig.  2  a  longitudinal  section  of  the  valve  and 
case.  . 


/.sypher's    ROTARY    STEAM-VALVE.      ;       ' 

A  is  the  valve-case,  attached  up>on  the  engine-cylinder 
C,  and  fitted  with  the  rotarj'  valve  B.  The  valve-case  is 
bored  out  centrally  and  longitudinally  to  receive  the 
valve,  and  is  provided  with  a  removable  head  fi,  at  one 
end,  to  allow  insertion  and  removal  of  the  valve.  In  the 
case  above  the  valve,  is  a  steam-space  <  ,•  and  a  bridge  d. 


J         Fig.  2. 


..v.-        sypher's  rotary  steam-valve. 

at  the  middle  of  the  steam-space,  forms  a  bearing  for  the 
upper  surface  of  the  valve  and  a  cut-off  for  the  steam, 
e'  is  a  passage  supplying  steam  to  the  space  c.  f  f  are 
ports  connecting  from  the  valve  to  the  steam-passages  of 
the  cylinder,  and  g  is  the  exhaust-port. 

The  valve  is  of  tapering  or  conical  form,  and  is  ground 
to  its  seat  in  the  case.  It  is  made  with  transverse  slots  h, 
extending  the  length  of  the  \>orXs  f  f,  and  placed  so  as 
to  connect  these  ports  with  the  steam-space  c.  The  valve 
is  also  made  with  an  exhaust-cavity  /,  on  its  under  side. 
A  stem  k,  is  formed  or  provided  upon  the  large  end  of  the 
valve,  and  this  stem  extends  through  the  head  b. 

To  relieve  friction  and  allow  endwise  adjustment,  the 


i86 


AMERICAN    RAILROAD    JOURNAL. 


valve  is  supp>orted  at  its  ends  by  the  pivot-screws  /  F,  the 
ends  of  which  enter  recesses  in  the  ends  of  the  valve;  and 
the  screws  are  made  with  shoulders  that  take  against  the 
ends  of  the  valve.  The  screw  /,  is  sustained  by  a  yoke 
m,  the  screw  /',  being  tapped  through  the  end  of  the  case. 
The  screw-points  and  the  surfaces  of  the  case  against 
which  the  valve  presses  should  be  made  of  hardened 
steel. 

At  the  end  of  the  stem  k,  on  the  large  end  of  the  valve 
and  around  the  screw  /,  is  a  spiral  spring  which  rests 
against  the  yoke  and  the  end  of  the  valve,  to  keep  the 
valve  against  the  opposite  screw  /',  while  the  valve  is  ex- 
panding endwise.  When  the  valve  is  fully  expanded  it 
rests  against  shoulders  on  both  pivot-screws  /  /'. 

The  valve  can  be  readily  adjusted  to  compensate  for 
wear  by  loosening  the  screw  /',  and  tightening  the  screw 
/,  and  having  a  continuous  bearing  at  its  ends.  The  wear 
will  be  slight  and  the  operation  perfect.  In  case  the  valve 
becomes,  by  wear,  too  small  to  fit  tightly,  a  thimble  made 
with  slots  corresponding  to  the  ports  may  be  inserted  in 
the  case  and  the  valve  then  turned  down  to  fit  the 
thimble. 

This  form  of  steam-chest  can  be  used  on  any  air  or 
steam-cylinder  by  removing  the  old  steam-chest  and 
valve,  and  placing  the  one  above  described  on  the  valve- 
seat.  In  casting,  both  the  chest  and  cylinder  can  be  cast 
in  one  piece,  if  desired. 

The  inventor  claims  this  device  to  be  ready  of  adjust- 
ment, that  the  valve  is  entirely  relieved  from  all  pressure, 
and  that  a  fuel  economy  of  one-quarter  is  secured.  The 
device  is  also  claimed  to  give  either  a  stationary  or  loco- 
motive-engine an  increase  of  power  with  the  same  amount 
of  pressure  of  either  air  or  steam. 


McGrew's  Railway  Ditching-Machine. 


AloNZO  H.  McGrew,  of  Hurley,  Dakota,  is  the  inven- 
tor of  railway  ditching-machine,  which  is  herewith  illus- 
trated and  described.  The  machine  is  especially  adapted 
to  open  or  trim  ditches  alongside  the  tracks  of  railways 
to  facilitate  proper  drainage  of  the  tracks,  but  it  is  also 
adapted  for  use  in  excavating  railway-beds,  or  for  other 
uses. 

In  the  accompanying  cuts.  Fig.  i  is  a  side  elevation  of 
the  ditching-machine,  showing  the  left-hand  scoop  at 
work  and  the  right-hand  scoop  laid  up  on  the  car  ;  Fig.  2 
a  plan  view  of  the  machine  with  the  parts  disposed  as  in 
Fig.  I,  and  showing  in  dotted  lines  the  position  of  the 
derrick  when  the  ditching-scoop  hangs  vertically,  nose 
downward,  for  discharging  its  load  ;  Fig.  3  a  side  eleva- 
tion showing  the  positions  of  the  parts  just  prior  to  lifting 
the  filled  left-hand  scoop  from  the  ditch,  and  showing  in 
dotted  lines  the  scoop  laid  up  on  the  car,  and  Fig.  4 
a  detail  sectional  plan  view  of  one  side  portion  of  the  car 
with  the  derrick  in  horizontal  section. 

A  is  the  floor  of  a  platform-car ;  B  are  the  longitudi- 
nally-ranging side-sills  of  the  car,  and  C  the  wheeled 
trucks  of  the  car,  which  may  have  any  suitable  con- 
struction. At  D,  is  shown  a  cross-beam  which  is  fastened 
securely  to  and  beneath  the  opposite  sills  B,  of  the  car, 
and  projects  beyond  them  sufficiently  at  each  side  of  the 
car  to  form  bearings  or  supports  for  the  lower  pivots  e,  of 
♦he  posts  e-,  of  the  opposite  derricks  E,  the  upper  pivots 


e',  of  which,  have  their  bearings  in  the  ends  of  a  cross- 
beam F,  which  is  held  directly  over  the  lower  cross-beam 
D,  and  is  made  fast  to  the  top  beams  g,  of  the  frames  G. 
which  beams  g,  are  fixed  to  the  posts  g',  which  rise  from 
the  sills  B,  of  the  car.  Blocks  d  d,  may  be  fastened  to 
the  sills  B,  and  to  the  cross-beam  D,  near  each  end  of  the 
beam,  to  give  it  more  substantial  support.  The  post  <?2, 
of  each  derrick  E,  is  made  with  a  central  slot  e^,  at  the 
upper  end  of  which,  between  the  opposite  side  parts  of 


Fig.  I. 
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the  post,  is  fixed  the  arm  or  gib  <?*,  and  braces  <?*  e^,  con- 
nect the  outer  end  of  the  arm  with  the  lower  end  of  the 
post  c^. 

At  the  inner  face  of  the  post  e^,  is  attached  a  suitable 
windlass  or  winch  E',  from  which  a  rope  or  chain  H, 
passes  through  the  slot  e^,\.o  a  sheave  or  roller  h,  at  the 
outer  end  of  the  arm  e^,  whence  it  hangs  to  connect  by  a 
ring  //',  with  the  longitudinally-ranging  center-bar  /,  of  a 
bail  I,  fixed  to  the  ditching-scoop  J,  which  also  has  a 
transversely-ranging  forward  bail  K,  with  the  center  eye 
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Jt,  with  which  the  hook  /,  on  the  end  of  a  chain  L,  may  be 
connected  ;  and  the  other  end  of  the  chain  L,  is  connected 
to  the  end  of  a  stout  arm  or  draft-beam  M,  which  is 
pivoted  at  m,  to  the  platform  A  ;  and  a  stop-pin  N,  is 
fixed  in  the  platform  so  as  to  limit  the  swing  of  the  beam 
M,  and  hold  it  about  at  a  right  angle  with  the  side  of  the 
car  when  the  scoop  is  at  work.  The  scoop-bail  I,  is  made 
of  a  couple  of  rods  or  bars,  which  have  end  parts  i',  bent 
outwardly  from  their  main  center  portions,  which  lie  close 
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together  and  form  the  bar  /,  of  the  bail,  the  ends  of  the 
bars  curving  downward  to  connect  with  the  side  parts  of 
the  body  of  the  scoop,  as  seen  best  in  Fig.  2.  At  each 
side  of  the  car-platform  and  around  the  posts  e^,  of  the 
opposite  derricks  E,  is  formed  an  opening  O,  which  has  a 
series  of  notches  1234,  made  in  the  platform  opening 
into  it,  as  shown  in  Fig.  4,  and  at  the  side  of  the  car-plat- 
torm  near  the  opening  O,  is  formed  an  opening  P,  into 
which  the  brace-bars  ^',  of  the  derricks  are  adapted  to 
enter.  ■;,.•■:.-;  .--:•■■■■■-"    ■■'■^■'■''■ 


Fig.  3-      ' 
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R  is  a  lever  which  is  pivoted  at  r,  between  the  brace- 
bars  e^  e^,  of  each  derrick,  and  passes  also  between  the 
side  pieces  of  the  derrick-posts  e'^,  and  is  adapted  to  be 
set  into  any  one  of  the  notches  1234,  the  inner  end  of 
the  lever  being  shaped  as  a  handle  by  which  the  lever  may 
be  operated  from  the  platform  of  the  car  to  swing  the 
derrick  around.  As  shown  in  Figs,  i  and  2,  draft-beams 
M,  are  provided  at  each  side  of  both  ends  of  the  car  to 
allow  the  draft-chains  L,  of  two  scoops  J,  one  at  each  side 
of  the  car,  to  be  connected  with  the  opposite  side  beams 
M,  at  either  end  of  the  car,  so  that  the  scoops  may  be 
worked  while  the  ditcher  is  running  in  either  direction  to 
cut  or  trim,  or  deepen  ditches  at  both  sides  of  the  track  T, 
at  once,  or  at  one  side  only,  as  desired. 

To  provide  for  laying  up  the  scoops  J  J,  one  on  each 
end  of  the  ditcher,  when  out  of  use,  and  so  as  to  distri- 
bute the  weight  of  the  scoops  and  derricks  evenly  over 
the  car,  the  derricks  are  swung  opposite  ways  toward  the 
sides  of  the  car.  For  instance,  the  right-hand  derrick 
will  be  swung  forward  toward  one  end  of  the  car,  and  the 
left-hand  derrick  will  be  swung  rearward  toward  the  op- 
posite end  of  the  car,  so  that  the  levers  R,  of  the  derricks 
may  be  locked  into  the  notches  i,  at  opposite  sides  of  the 
car,  while  the  derrick-braces  e^,  swing  into  the  notches  P, 
at  the  other  sides  of  the  openings  O.  This  disposal  of 
the  derricks  compels  the  notches  i  P,  at  opposite  sides  of 
the  car  to  be  reversed  in  position  with  relation  to  the 
opposite  center  notches,  3  3,  as  will  readily  be  under- 
stood.      .;-.■>;■;.  '.^    .;    •  ••  ,:■.  ■  ■:^,  •■"■■,■  .  ^  ^.■•^■'■:    ■■/;.■:...::■ 

The  operation  of  the  machine  is  as  follows  :  It  is  sup- 
posed that  the  ditcher  is  moving  along  the  railway-track 
T,  toward  the  left  hand,  and  that  a  ditch  S,  is  to  be  cut  or 
opened  at  both  sides  of  the  track  at  once.  The  draft-bars 
M  M,  at  the  left-hand  end  of  the  car  are  swung  outward, 
and  their  chains  L,  will  support  the  front  ends  or  noses  of 
the  scoof)s  J,  at  about  the  right  height  when  the  derricks 
are  held  by  their  levers  R,  entered  in  the  platform-notches 


2,  and  the  ropes  or  chains  H,  will  be  drawn  upon  by  turn- 
ing the  windlasses  E',  of  the  derricks  to  give  the  scoops 
the  desired  pitch  for  regulating  the  depth  of  their  cut. 
The  ditcher  will  now  be  drawn  or  pushed  fon^'ard  until 
the  scoops  fill  with  earth,  when  the  car  will  be  stopped 
and  the  levers  R,  will  be  shifted  from  the  notches  2,  to 
the  notches  4,  which  will  swing  the  derricks  from  the 
position  shown  at  the  left-hand  side  of  the  car  in  Figs,  i 
and  2,  to  the  position  shown  in  Fig.  3,  the  ropes  H,  being 
slackened  a  little  to  permit  this  movement ;  and  as  the 
derricks  swing  forward  the  ring  h',  connecting  the  ropes 
H,  with  the  bails  I,  will  slide  from  the  back  ends  of  the 
bars  /,  of  the  bails  I,  to  the  forward  ends  of  the  bars,  so  that 
when  the  ropes  H,  are  wound  upon  their  windlasses  E', 
to  lift  the  scoops  from  the  ditches,  the  scoops  will  hang 
nose  upward  to  prevent  the  earth  from  falling  back  into 
the  ditches,  and  when  the  earth  is  to  be  discharged  from 
the  scoops  at  the  desired  place  or  into  chutes,  which  will 
carry  the  earth  to  one  side  of  the  ditches,  the  levers  R, 
will  be  lifted  from  the  notches  4,  and  be  swung  over  and 
set  again  into  the  notches  2,  which,  in  connection  with 
the  pull  of  the  draft-chains  L,  on  the  scoops,  will  slide  the 
rings  h,  of  the  ropes  H,  to  the  back  ends  of  the  bail-rods 
/,  and  the  scoops  then  will  hang  from  the  chains  L,  and 
ropes  H,  with  their  noses  inclined  downward,  to  allow  the 
earth  to  slide  from  the  scoops;  and  should  the  earth  stick 
to  the  scoops,  the  levers  R,  will  be  lifted  from  the  notches  2, 
and  will  be  set  into  the  notches  3,  as  shown  in  dotted  lines 
in  Fig.  2,  which  will  swing  the  derricks  around  to  slacken 
the  draft-chains  L,  sufficiently  to  allow  the  scoops  to 
hang  nose  downward  in  about  a  vertical  position,  to 
insure  the  discharge  of  the  earth  from  the  scoops.  The 
levers  R,  may  now  be  set  into  the  notches  2,  and  the  empty 
scoops  be  lowered  for  another  load,  the  car  being  drawn 
or  pushed  forward  to  continue  the  work,  in  the  manner 
above  described.     .       '  v 
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When  the  work  is  finished  the  ropes  or  chains  H,  will 
be  slackened,  and  the  derrick-levers  R,  will  be  set  into  the 
notches  4,  the  draft-chains  L,  will  be  unhooked  from  the 
scoops,  and  the  windlasses  will  be  operated  to  raise  the 
scoops  above  the  level  of  the  car-platform,  whereupon  the 
levers  R,  will  be  set  into  the  notches  i,  which  will  carry 
the  derrick-braces  e^ ,  into  their  respective  notches  P,  at 
the  sides  of  the  car,  and  lock  the  derricks  against  swing- 
ing outward,  and  at  the  same  time  swing  the  scoops  one 
on  each  end  of  the  car ;  and  the  pins  N,  being  removed, 
the  draft-beams  and  chains  M  L,  will  be  swung  inward  on 
the  pivots  in,  on  the  car,  and  the  machine  is  ready  for 
travel  over  the  road. 

In  working  the  ditcher  in  the  opposite  direction,  the 
draft-chains  L,  of  the  scoops  will  be  connected  to  the 
beams  M,  at  the  other  end  of  the  car,  and  in  loading  and 
discharging  the  scoops,  the  levers  R,  will  be  set  into  the 
notches  2  3  4,  in  reverse  order  to  that  above  described,  as 
will  readily  be  understood.     .        .   . 

By  extending  the  derrick-posts  below  the  platform  of 
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the  car,  the  derricks  may  be  made  suflSciently  large  for 
the  work  without  extending  more  than  six  feet,  or  there- 
abouts, above  the  car-floor,  which  prevents  top-heaviness 
or  instability  of  the  car,  allowing  it  to  be  run  over  the 
road  with  safety  at  a  high  rate  of  speed.  It  is  evident 
that  the  ditching-machine  may  be  constructed  with  a  der- 
rick and  scoop  at  one  side  only  for  particular  uses  in 
sf>ecial  localities. 

The  machine  is  now  entirely  controlled  by  Messrs. 
Mathews  &  Scobey,  of  Brookings,  Dakota,  who  are  the 
sole  agents  for  the  United  States  and  Canada. 


Roberts'  Railway  Water-Tank. 


Albert  Roberts,  of  Marion,  Iowa,  is  the  inventor  of 
an  improved  water-tank  for  railway  service,  which  is 
herewith  illustrated  and  described.  The  tank  is  especial- 
ly designed  to  supply  water  to  locomotives,  and  the  ob- 
ject of  the  invention  is  to  render  the  opening  and  closing 
of  the  outlet-valve  more  reliable,  and  to  prevent  the 
freezing  up  of  the  pipes  and  operative  parts  during  cold 
weather.  This  tank  is  further  designed  to  prevent  injury 
to  railway  employes  in  operating  it,  which  is  a  frequent 
occurrence  with  tanks  that  are  operated  by  chains,  pulleys, 
weights,  etc.,  through  the  parts  wearing  out  and  falling 
upon  the  employes  from  overhead. 


Fig.  2. 


ROBERTS     RAILWAY   WATER-TANK. 

In  the  accompanying  cuts,  Fig.  i  is  a  vertical  sec- 
tional view  of  the  improved  tank ;  Fig.  2  a  plan  view,  and 
Fig.  3  a  view  showing  the  tank  and  its  operation  in  sup- 
plying water  to  a  locomotive. 

The  tank  A,  is  not  unlike  those  in  ordinary  use,  the  in- 
vention being  applicable  to  any  water-tank.  In  the  bot- 
tom is  fitted  an  escape-pipe  B,  turning  outwardly,  and 
adapted  to  connect  with  the  swinging  pipe  B',  in  the 


usual  manner.  Over  the  opening  in  the  bottom  of  the 
tank  is  a  valve  or  gate  C,  adapted  to  lift  on  a  lateral  pivot 
by  means  of  a  bell-crank  D,  the  valve  being  attached  to 
the  horizontal  arm  thereof.  A  rod  E,  connects  with  the 
vertical  arm  of  the  bell-crank  by  means  of  a  suitable  con- 
necting-rod F,  and  passing  through  the  side  of  the  tank 
is  moved  back  and  forth  by  the  pivoted  lever  G.  To 
bring  this  lever  within  reach  of  the  operator  from  the 
locomotive-tender,  it  is  provided  with  a  hinged  bar  G', 
adapted  to  swing  up  or  down  with  the  movement  of  the 
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sway-spout  B'.  As  will  be  seen,  the  lever  G,  is  pivoted  to 
an  external  timber  of  the  tank  above  the  valve-rod.  A 
short  connecting-rod  a,  permits  the  necessary  variation 
in  position  as  the  valve  is  drawn  out  on  a  horizontal  line. 
The  lower  end  of  the  lever  extends  some  distance  below 
the  outlet-pipe,  so  that  when  the  sway-spout  is  lowered  to 
the  position  indicated  by  the  dotted  lines  it  is  about  level 
with  the  end  of  the  spout,  and  the  handle-bar,  pivoted  to 
the  lower  end  of  the  lever,  is  horizontal,  rendering  the 
operation  of  the  lever  and  its  connections  easy  and  con- 
venient. Another  result  is  also  secured  by  reason  of  the 
vertical  difference  between  the  pivotal  points  of  the  sway- 
spout  and  the  handle-lever.  The  spout  and  the  lever  may 
be  connected  bv  a  cord  or  chain,  as  shown.  When  the 
spout  is  elevated,  the  chain  is  drawn  taut  and  the  handle- 
lever  is  thereby  held  in  a  vertical  position  ;  but  when 
lowered  and  in  its  normal  position,  the  chain  is  slack, 
allowing  the  handle  to  be  drawn  outward,  as  indicated. 

It  will  be  seen  that  this  construction  admits  of  the  valve 
being  forcibly  closed  as  well  as  opened.  Ordinarily  the 
valve  is  opened  by  means  of  a  chain  or  cord  passing  over  a 
pulley  or  pulleys  at  the  top  tank,  and  consequently  the  valve 
closes  by  gravity ;  but  by  reason  of  obstructions  to  the 
free  movement  of  the  chain,  or  otherwise,  the  valve  is 
apt  to  close  imperfectly  and  tardily,  causing  annoyance 
and  loss  of  time.  It  is  desirable,  therefore,  so  to  con- 
struct the  apparatus  that  the  operator  may  control  the 
closing  as  well  as  the  opening  of  the  valve.  To  render 
the  movement  of  the  sway-spout  and  the  handle-bar  as 
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easy  as  possible,  and  to  hold  them  at  any  desired  angle, 
they  may  be  provided  with  counterbalance-weights  b  b', 
as  represented. 

One  of  the  greatest  difficulties  met  with  in  connection 
w  ith  the  ordinary  railway-tank  is  that  occasioned  by  ice. 
Naturally  the  ice  accumulates  on  the  surface  of  the  water 
and  also  around  the  sides  of  the  tank.  The  cord  or  chain 
w  hich  raises  the  valve  is  thus  continually  exposed  to  the 
liability  of  being  frozen  fast  and  the  tank  rendered  use- 
less until  temporarily  relieved  by  cutting  the  ice  away. 
This  invention  is  designed  to  obviate  this  difficulty  by 
passing  the  rod  which  actuates  the  valve  through  a  non- 
freezing  medium  at  that  ^place  which  otherwise  would  be 
exposed  to  ice.  To  this  end  a  chamber  H,  provided 
with  suitable  stuffing-boxes  and  glands,  is  attached  to  the 
inside  of  the  tank  near  the  bottom,  and  through  this 
chamber  or  cylinder  the  valve-rod  passes.  The  cylinder 
is  made  long  enough  to  extend  inward  beyond  the  limits 
of  frost,  and,  for  better  non-conduction,  is  preferably  made 
of  wood.  In  practice,  this  chamber  is  filled  with  common 
black  oil,  which  will  not  congeal  and  serves  to  lubricate 
the  valve-rod,  and  thereby  the  better  prevent  any  accumu- 
lation of  ice  on  the  parts  thereof  extending  beyond  the 
stuffing-boxes.  Obviously  alcoholic  spirits  may  be  used 
instead  of  oil,  but  this  is  more  expensive  and  not  so  good 
a  lubricant.  It  may  be  possible,  also,  to  dispense  with 
every  kind  of  a  liquid  medium  here  without  any  import- 
ant modification  of  the  device,  the  dead-air  space  in  the 
chamber  being  a  sufficient  non-couductor.  The  chamber 
is  quite  simple  in  construction,  and  may  be  fully  under- 
stood from  the  drawings  without  any  further  description. 

The  valve-rod  being  in  the  same  vertical  line  with  the 
outlet-pipe,  provision  must  be  made  for  the  movement  of 
the  sway-spout  and  the  lever  at  the  side  thereof  connect- 
ing with  the  piston.  This  may  be  done  by  turning  the 
outer  end  of  the  outlet-pipe  to  one  side,  or,  what  is 
equivalent,  setting  the  valve-rod  and  chamber  at  an  angle 
to  the  pipe ;  but  in  practice  it  is  preferable  to  make  an 
offset  in  the  outer  end  of  the  valve-rod,  as  shown  in  Fig. 
2,  leaving  all  the  parts  and  allowing  for  all  the  movements 
in  parallel  lines. 


Gould's  Combined  Railway  Track-Support  and  Traction- 
Cable  and  Electric-Conductors  Conduits. 


John  H.  Gould,  of  Philadelphia,  Pa.,  is  the  inventor 
of  a  combined  railway  track-support  and  traction-cable 
and  electric-conductors  conduit,  which  is  herewith  illus- 
trated and  described.  The  invention  is  designed  to  pro- 
vide a  structure  which  will  form  a  support  or  bed  for  rail- 
way and  street-railway  tracks,  and  also  conduits  for  a 
traction-cable  and  for  electric-conductors,  respectively,  and 
it  consists  of  two  parallel  tubes  united  by  cross-pieces, 
one  of  these  tubes  being  slotted  longitudinally  and  form- 
ing a  conduit  for  a  traction-cable,  the  other  tube  having 
a  man-hole  in  its  outer  side  and  forming  a  conduit  for 
electric-conductors,  the  two  tubes  together  forming  the 
support  for  rails  fastened  thereto  or  formed  intregal  there- 
with.     •:■-;';■.■.....,'■:  "■   •■■■  ]■'■'':■':/'■■■■■:■:.■'■  ■:::^:~,~-:,,  _ 

In  the  accompanying  cuts.  Fig.  i  is  a  vertical  section  of 
the  device;  Fig.  2  a  side  elevation,  and  Fig.  3  a  plan 
view. 

A  and  B  represent,  respectively,  two  tubes  of  metal 
which  are  held  parallel  and  infixed  relation  to  each  other 


by  cross-pieces  C  C.  These  cross-pieces  may  be  bolted  or 
otherwise  fastened  to  the  tubes,  or  be  formed  integral 
therewitk.  The  tube  A,  is  slotted  longitudinally  on  its 
upper  side,  as  shown  at  a,  for  the  passage  of  a  gripping- 
lever  to  engage  with  a  traction-cable  running  on  pulleys 
a',  in  the  tube.  The  tube  B,  has  a  man-hole  b,  in  its  outer 
side  to  permit  access  to  the  conductors  therein,  and  the 
tube  may  be  divided  horizontally  into  compartments  b' 


Gould's  combined  railway  track-support  and  traction- 

CABLE    and    electric-conductors    CONDUITS. 

b^  b^,  by  means  of  shelves  b*',  for  the  reception  and  sep- 
aration of  different  classes  of  electric-conductors — viz., 
telephone,  telegraph,  and  electric-light  wires.  The  man- 
hole b,  will  be  large  enough  to  alTord  access  through 
it  to  the  several  compartments  in  the  tube  B. 

D  and  E  represent  railway-rails,  which  may  be  formed 
integral  with  the  tubes  A  B,  or  be  fastened  thereto.    The 


Fig.  2. 


Gould's  combined  railway  track-support  and  traction- 
cable  AND   electric-conductors  CONDUITS,     - 

rail  D  is  arranged  in  such  relation  to  the  slot  a,  that  the 
tread  of  the  car-wheel  running  on  the  rail  will  cover  the 
slot. 

In  laying  the  structure  which  constitutes  the  invention, 
the  ground  will  be  excavated  in  two  parallel  channels  to 
receive  the  conduits,  leaving  a  ridge  between  on  which 
the  cross-pieces  C  C,  will  rest.    The  tubes  A  B,  which  are 
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formed  in  sections  of  suitable  or  convenient  length,  are 
then  laid  in  the  excavation  and  the  sections  fastened  end 
to  end,  or  jointed  together  in  any  suitable  manner,  as  by 
bolting.  The  earth  is  then  filled  in  over  the  cross-pieces 
and  around  the  tubes  and  the  paving  laid,  the  tops  of 
the  tubes  being  on  a  level  with  the  paving.  As  the  tubes 
are  fastened  together  by  the  cross-pieces  they  will  not 
spread  apart,  and  as  these  tubes  form  conduits  and  the 
supports  for  the  rails,  the  one  tearing  up  of  a  street  is 
sufficient  for  laying  a  railway-track,  traction-cable,  and 
electric-conductors  conduits. 

The  device  is  applicable  to  horse-railways  and  all  other 
railways,  including  electric  roads,  and  the  tubes  are  de- 
signed for  telephone,  telegraph,  and  electric  cable  con- 
duits. These  tubes  may  also  be  used  for  a  variety  of 
useful  purposes,  such  as  steam-heating,  pneumatic  tubes, 
natural  gas  tubes,  etc.  A  conspicuous  advantage  derived 
from  the  use  of  the  device  is  that  the  necessity  of  repeated 
tearing  up  of  the  streets  is  obviated,  while  the  employment 
of  timber  is  entirely  avoided,  and  that  several  sections 
may  be  placed  in  position  without  interfering  in  any  way 
with  the  operation  of  the  railway.  The  device  is  strong 
and  durable,  and  can  be  put  in  position  at  moderate  cost. 


Mattoon's  Fare-Box  Register. 


Frank  F.  Mattoon,  of  Boston,  Mass.,  is  the  inventor 
of  a  fare-box  register  for  use  on  street-cars,  and  for  simi- 
lar uses,  which  is  herewith  illustrated  and  described.  The 
device  is  intended  to  receive  fares,  whether  in  money  or 
tickets,  registering  and  indicating  their  reception,  and 
cancelling  the  tickets.  In  using  the  device,  the  conductor 
presents  the  box  to  the  passenger  with  the  dial  toward 
the  latter,  and  the  latter  deposits  his  fare  in  the  opening. 
The  conductor  then  presses  a  knob,  which  causes  the  fare 
to  be  indicated  on  the  dial  in  the  presence  of  the  passen- 
ger. This  pressure  of  the  knob  causes  the  fare  to  pass 
into  a  locked  receptacle  or  safe,  and  also,  in  case  a  ticket 
is  dropped  in,  cancels  the  same. 

In  the  accompanying  cuts.  Fig.  i  is  a  front  elevation  of 
the  device ;  Fig.  2  a  top  or  plan  view  of  the  same;  Fig.  3 
a  vertical  section  on  the  line  x  in  Fig.  4 ;  Fig.  4  a  hori- 
zontal section  on  the  line  y  in  Fig.  5 ;  Fig.  5  a  vertical 
section  on  the  line  2  in  Fig.  4  ;  Fig.  6  a  detailed  sectional 
view  of  the  device  for  operating  the  coin-damper  ;  Fig.  7 
a  detailed  elevation  (from  the  rear)  of  the  mechanism  for 
operating  the  ticket-canceling  device,  and  Fig.  8  a  detail 
view  showing  the  coin-registering  mechanism. 

A  represents  the  upper  portion  of  the  outer  casing  pro- 
vided with  a  glass  window  a,  through  which  a  dial  may 
be  read,  and  A'  is  the  lower  portion  of  the  casing,  and 
constitutes  the  ultimate  receptacle  for  the  coin  and  tickets 
comprising  the  fares  received.  This  receptacle  A',  is  pro- 
vided with  a  door  hinged  at  a',  and  adapted  to  be  locked 
by  the  person  in  charge  of  the  conductors,  and  with  a  suit- 
able handle  A",  by  means  of  which  it  may  be  carried  about 
or  attached  to  the  person  or  clothing  of  the  conductor. 

B  is  an  inner  box  locked  internally  at  B',  to  the  floor 
A'",  in  the  casing,  so  that  the  mechanism,  which  is  con- 
tained in  this  box,  cannot  be  reached  save  by  first  unlock- 
ing the  receptacle  A',  and  then  the  lock  B'.  This  box  B, 
is  provided  with  the  longitudinal  vertical  partitions  d  //, 
the  latter  forming  a  chamber  for  the  indicating  mechan- 
ism, the  transverse  partition  c,  forming  a  part  of  the 


ticket-tube  C,  and  the  transverse  partition  d,  forming  a 
part  of  the  coin-tube  D. 

Fares,  in  the  shape  of  tickets,  are  dropped  into  the 
opening  C,  leading  to  the  tube  C,  and  fall  upon  the 
damper  or  valve  E,  pivoted  at  E',  to  the  horizontal  parti- 
tion B".  In  its  normal  position  the  damper  E,  is  closed, 
as  in  Fig.  5,  and  it  is  of  sufficient  length  to  allow  a  ticket 
to  lie  flat  upon  it.  On  the  same  shaft  with  the  damper  is 
fixed  the  pinion  e,  which  meshes  in  a  rack  /,  carried  by 
an  arm  /',  extending  from  the  vertical  rack  g;  rigidly 
secured  to  the  vertically-moving  push-rod  F,  provided 
with  the  cap  or  knob  F'.  The  push-rod  F,  is  held  up  in 
its  normal  position  by  the  spiral  spring  /i,  which  lies  bc- 


Fig.  2. 

mattoon's  fare-box  register. 


tween  the  pin  A',  and  the  depressed  floor  //".  The  rack  g, 
meshes  in  the  pinion  ^'"',  which  is  loose  on  the  shaft  G, 
and  rigidly  secured  to  the  same  shaft  are  the  disk-wheel 
G",  and  gear  or  canceling  wheel  G'.  A  pawl  /,  pivoted  to 
the  wheel  G",  lies  in  the  pinion  ^'■',  preventing  it  from 
turning  but  in  one  direction,  and  a  similar  pawl  j,  is  held 
by  a  spring  J',  against  the  wheel  G.  A  gear  or  cancelling 
wheel  H,  is  loosely  supported  in  the  tube  C,  opposite  to 
and  meshing  into  the  wheel  G'.  When  a  ticket  has  been 
dropped  into  the  opening  C,  and  has  fallen  upon  the 
damper  E,  as  above  mentioned,  it  is  the  duty  of  the  con- 
ductor to  press  down  the  push-rod  F.  This  carries  down 
with  it  the  rack  /,  turning  the  pinion  e,  and  the  damper 
E,  (which  is  on  the  same  shaft)  into  the  position  shown 
in  broken  lines  in  Fig.  5.  The  ticket  is  thus  dropped  into 
the  tube  C,  Between  the  approaching  sides  to  the  cancel- 
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ling-wheels  H  G',  which  have  not  moved  during  the  above 
operation,  as  the  pinion  ^',  has  turned  loosely  on  its  shaft, 
allowing  the  pawl  /,  to  slip  over  its  teeth.  As  pressure  is 
removed  from  the  push-rod  F,  and  it  is  forced  up  by  the 
spring  /«,  the  rack  ^,  rising,  turns  the  pinion  ^',  and  by 
means  of  the  pawl  /,  wheel  G"  and  shaft  G,  the  cancelling- 
wheels  G'  H,  drawing  down  the  ticket  between  them  and 
cancelling  it  by  means  of  the  teeth.  Thus  it  will  be  seen 
tliat  pressing  the  push-rod  drops  the  ticket  into  the  con- 


o/ 
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Fig.  3. 
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mattoon's  fare-box  register. 

ducting-tube  C,  and  releasing  it  cancels  the  tickets  and 
drops  it  into  the  safe  or  receptacle  A'.  Fares  in  the 
shape  of  coin  are  dropped  into  the  opening  D',  leading 
to  the  tube  D,  and  fall  upon  the  damper  or  valve  I, 
pivoted  at  I',  to  the  partition  d,  and  the  box  B.  - 

In  its  normal  position  the  damper  I,  is  closed.  A 
toothed  segment  /f,  is  rigidly  secured  to  the  same  shaft 
with  the  damper  I,  and  engages  with  a  rack  K,  extending 
downward  from  the  push-rod  L,  surmounted  with  a  knob 
L'.  This  push-rod  is  provided  with  a  spring  /,  and  pin  /', 
in  similar  manner  to  the  push-rod  F.  A  lower  damper  N, 
is  hinged  at  N',  to  the  side  of  the  tube  D,  and  on  its  shaft 
is  fixed  a  pinion  O,  which  engages  with  the  rack  K,  in 
such  a  position  that  while  the  damper  I,  is  closed,  the 
damper  N,  is  open.  When  the  coin  has  been  dropped 
into  the  opening  D',  upon  the  damper  I,  it  is  the  duty  of 
the  conductor  to  press  down  the  push-rod  L,  which,  by 
means  of  the  rack  K,  and  segment  J,  opens  the  damper  I, 
and  at  the  same  time,  by  means  of  the  rack  K,  and  pinion 
O,  closes  the  damper  N,  and  the  coin  drops  upon   it. 


When  the  push-rod  L,  is  released,  it  springs  up  again  and 
opens  the  damper  N,  and  closes  the  damper  I,  dropping 
the  coin  into  the  receptacle  A'. 

A  suitable  registering  mechanism  P,  is  provided,  and  a 
dial  R,  connected  therewith  and  showing  through  the 
glass  a,  whereby  each  fare  is  recorded  and  indicated  on 
the  dial.  When  a  ticket-fare  is  deposited,  a  lever  S, 
rigidly  secured  to  the  shaft  G,  moves  the  main  wheel  P', 
of  the  registering  mechanism  one  notch,  and  registers 
one  on  the  dial  by  the  hand  T,  moving  one  space.  When 
a  coin-fare  is  deposited,  a  lever  U,  rigidly  secured  to  the 
shaft  N',  moves  the  lever  W,  which  moves  the  wheel  P', 


Fig.  8. 


Fig.  7. 


:    ,       m.\ttoon'5  fare-rox  register.         .    . 
one  notch  with  similar  results.    As  shown  in  the  cuts,  the 
hand  T,  is  arranged  to  make  a  revolution,  recording  forty 
fares,  while  the  hand  T',  moves  one  space,  thus  giving  the 
device  a  capacity  of  registering  sixteen  hundred  fares. 

It  will  be  seen  that  even  if  the  conductor  should  obtain 
entrance  into  the  safe  A',  the  indicator  would  tell  the  tale 
of  the  fares,  while  if  too  much  coin  should  accidentally  be 
dropped  in,  the  indicator  would  be  his  protection. 


Morton's  Nut-Lock. 


James  W.  Morton,  of  Orange  Court  House,  Va.,  has 
recently  invented  a  nut-lock  which  is  herewith  illustrated 
and  described.  It  consists  of  a  thread  or  its  equivalent 
with  which  the  thread  of  the  nut  engages,  so  arranged  as 
to  support  the  nut  when  the  latter  is  in  position,  this 
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thread  being  capable  of  revolving  freely  upon  the  bolt  to 
which  it  is  attached,  carrying  the  nut  with  it,  and  also 
capable  of  being  prevented  from  turning  when  desired,  in 
order  that  the  nut  may  be  turned  independent  thereof  to 
change  their  relative  positions. 

In  the  accompanying  cuts,  Fig.  i  is  a  central  longitudi- 
nal section  of  the  device  as  it  appears  in  its  normal  posi- 
tion ;  Fig.  2  a  detail  view  of  the  blank  used  to  form  the 
peculiar  form  of  bolt  necessary,  and  Fig.  3  a  detail  of  the 
bolt  in  its  completed  form,  showing  the  movable  thread 
in  position. 


Fig*  I* 


MORTONS    NUT-LOCK. 

A  represents  the  main  portion  of  the  bolt,  and  B  repre- 
sents the  movable  sleeve  upon  which  the  nut  is  placed. 
The  blank  from  which  the  nut  is  made  is  provided  with 
the  reduced  neck  b,  and  upon  this  neck  is  placed  the 
sleeve  C,  which  is  provided  upon  its  interior  surface  with 
screw-threads  or  other  suitable  means  for  retaining  the 
nut  in  position,  as  shown.  The  sleeve  is  of  a  diameter  to 
allow  it  to  revolve  freely  upon  the  bolt,  and  it  is  retained 
in  position  thereon  by  a  button  c,  placed  upon  the  end  of 
the  bolt,  which  button  may  be  formed  by  simply  "  head- 


ing up  "  the  bolt,  or  may  be  an  independent  piece  placed 
upon  the  bolt  and  secured  by  riveting,  a  screw-thread,  or 
the  like.  To  get  the  best  results  in  the  operation  of  the 
device,  the  space  between  the  interior  of  the  sleeve  and  the 
reduced  neck  of  the  bolt  is  supplied  with  a  lubricant,  to 
insure  its  ready  turning  when  force  is  exerted  tending  to 
produce  that  result.  ,.  v.  ,        .[  •  -     ■ 

In  order  that  the  sleeve  may  be  held  stationary  when  it 
is  desired  to  turn  the  bolt  independent  thereof,  the  neck 
of  the  bolt  is  provided  with  one  or  more  holes  passing 
through  from  points  diametrically  opposite  in  the  circum- 
ference thereof,  and  the  sleeve  is  also  provided  with  cor- 
respondingly-arranged holes,  so  that  the  holes  in  the 
neck  and  sleeve  may  be  brought  to  register  with  each 
other,  and  a  pin  inserted  to  render  the  sleeve  stationary. 
The  pin  used  should  be  of  a  length  to  extend  through  the 
bolt  and  a  short  distance  into  the  shell  carrying  the 
thread,  but  not  long  enough  to  project  and  impede  the 
progress  of  the  nut  when  being  screwed  on.         1 

A  convenient  means  limiting  the  inward  movement  of 
the  nut  is  provided  by  making  that  part  of  the  bolt  adja- 
cent to  the  sleeve  of  a  diameter  slightly  greater  than  that 
of  the  sleeve,  so  that  as  soon  as  the  thread  upon  the 
interior  of  the  nut  comes  in  contact  with  the  bolt  its 
movement  in  that  direction  is  checked.  It  frequently 
happens  that  by  reason  of  the  wear  of  the  parts  or  other 
cause  it  is  desirable  to  screw  the  nut  to  bring  it  further 
inward  toward  the  object  to  which  it  is  applied,  and 
therefore  the  rear  part  of  the  nut  is  formed  with  an  open- 
ing adapting  it  to  receive  the  contiguous  portion  of  the 
bolt,  so  that  the  nut  is  capable  of  being  carried  inwardly  a 
distance  equal  to  the  length  of  this  opening.         J 

From  the  foregoing  it  will  be  apparent  that  when  the 
nut  is  screwed  into  its  proper  position  upon  the  sleeve, 
and  the  pin  which  holds  the  sleeve  in  position  to  receive 
it  is  removed,  any  jarring  of  the  bolt  will  turn  the  sleeve, 
carrying  the  nut  with  it,  and  the  latter  will  not  receive 
any  motion  independent  of  the  sleeve.  Consequently  the 
position  of  the  nut  in  relation  to  the  body  to  which  it  is 
applied  is  not  changed.  1 

This  device  is  claimed  to  be  simple,  durable  and  efficient. 


C.  T.  Raynolds  &  Co. 

(Esublished  in  1770,) 

If /)  &  108  Fulton  St.,  21  Lake  St., 

NEW  YORK,  CHICAGO, 

Color   Makers, 

MANUFACTURERS  OF 

Fine  Coach,  Car  and  Railway  Varnishes, 

Carmines,  Lakes,  VermiHons, 

White  Lead,  Zinc,  etc. 

Fine  Brushes  for  Artists,  Decor p.tors.  Coach, 
Car,  House  and  Sign  Painters, 

Artists'  Materials,  Decorative  Tube  Colors. 

AGENTS  FOR 

Crockett's  Preservative  and  Genuine  Spar  Composition, 


F.  W.  Devoe  &  Co.,' 


Manufacturers  of  Fine 


RAILWAY  VARNISHES, 

COACH  AND  CAR  COLORS, 

Ground  in  Oil  and  Japan, 
ETC.,  ETC. 

Fine  Brushes  adapted  for  railroad  use.  All  kinds  of  Artists*  Matenals. 
Colors  for  ready  use,  and  all  specialties  for  Railroad  and  Carriage  purposes. 

Railroad  companies  will  save  themselves  great  trouble  in  painting  hj  al- 
lowing F.  W.  Devoe  &  Co.  to  prepare  their  Passenger  and  Freight  Car 
Colors.  This  will  insure  Durability,  Uniformity  and  Economy.  F.  W 
Devok  &  Co.  manufacture  from  the  crude  materials  which  are  the  compo. 
nent  parts  of  any  shade,  and  they  understand  better  their  chemical  relatioiw 
ship,  when  .n  combination,  than  can  be  possible  to  those  who  simplj  bi:^ 
their  dry  materials  and  then  grind  them.  i  ' 

BEND  FOR  SAMPLE  CARD  Ot  TINTS. 


Cor.  Fulton  and  William  Streets 
NEW  YORK. 
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General  Offices  THE   ROTE  AUTOMATIC   BRAKE  COMPANY, 

..  V       /    '■'    ^  ^    - :' :      ■  ':.\y :"-'■■- .''",':'/.':■':,■■::. i:': -^  ■      MxtiSFilLlM,  Ohio,  November  jd,  18S4.        .^^   '  -      "-, 

To  the  Westinghouse  Air  Brake  Company^  Piitsburgh,  Pa.:^^^         ■:;^  ;:*:;:•::.'■  ^,  i 

Gentlemen  : — Understanding  from  your  published  announcements  that  you  recommend  your  brake  for  freight-train  use 
we  respectfully  invite  you  to  a  complete  and  searching  public  test  of  its  merits  in  competition  with  the  Rote  Automatic  Brake. 
This  test  to  be  made  in  so  complete  and  critical  a  manner  as  to  show  all  the  railroads  of  the  country,  as  well  as  the  Railroad 
Commissioners  of  the  various  States,  which  of  the  two  brakes  is  the  one  which  should  be  ustd ;  for  the  test  will,  wc  arc  certaio, 
leave  no  doubt  in  the  minds  of  any  witnessing  it.       "  ^  :    .  .J-'-  ;'   ^      *        .'-'i   ^^^^ 

To  insure  the  proper  management  of  the  test  we  suggest  that  you  choose  one  person,  we  another,  and  these  two  a  third 
person,  all  three  to  be  well  known  as  capable  and  honorable  rolling-stock  experts,  to  conduct  the  test,  their  expenses  to  be 
jointly  borne  by  you  and  by  us. 

An  invitation  to  witness  the  test  to  be  extended  to  the  General  Officers  of  Railroads  and  all  State  Railroad  Commissioners, 
to  the  members  of  the  National  Car-Builders  Association,  and  to  the  Railroad  and  daily  press.         '•' 

The  test  to  be  at  such  time  and  place  as  may  be  mutually  agreed  upon,  but  we  suggest  that  the  proper  place  would  be  on 
some  road  having  high  grades  and  sharp  curves,  so  that  both  brakes  may  have  as  hard  and  complete  a  test  as  possible.     As  it 
is  necessary  to  make  the  test  searching  and  complete,  and  as  all  railroads  wish  to  increase  the  length  of  their  trains  and  only 
wait  for  a  brake  which  will  enable  them  to  do  so,  we  think  each  train  should  be  made  up  of  50,  60  or  70  cars,  as  you  may  prefer 
or,  if  you  think  best,  of  even  more  cars. 

Your  company  to  supply  your  train  and  engines,  we  to  supply  ours.  .1  *.>     -   . 

The  following  points,  among  others,  to  be  considered  and  reported  upon  :      ^  .^^  ;  '  V;    '     . 

Cost  of  equipping  trains.  .  j        ;    .     ■■■•.■'"    -      ^- 

Simplicity.  • '^    ".■,■/- ;\  ;:-      ".:. ;"'.:'/"..' ^  ._.;•-:  /-;•-■-".-.,■  I .  ■'-■:-■■-'     -  '■- -  '-/- 

Freedom  from  breakage.  ,  '         '       '  -  ^  !  .  •-        :.  ,' 

•    Certainty  of  action.  .^  •;      <    .    . 

Effectiveness. 

Cost  of  maintaining.  '       ,         :■ 

"  Flatting  "  of  wheels. 

Any  other  points  submitted  by  you  or  by  us  in  writing  to  be  added  to  the  above.  •        -  .  -  '  - 

The  brakes  or  trains  are  to  be  tested  in  every  manner  and  under  all  conditions  which  practical  railway  service  may  suggest, 
including  yard  as  well  as  line  service.  ,  ■.•      1         ■    .        .  •   ; 

Among  others  the  following  tests  are  to  be  applied  to  both  trains  : 

ist. — Each  train  is  to  be  (part  of  the  time)  run  by  engineers  and  crews  who  have  never  operated  either  brake  and  who  are 
wholly  unfamiliar  with  them.  .-      ,  " ; 

2d. — The  trains  are  (part  of  the  time)  to  be  partly  made  up  (as  nearly  all  freights  are  everywhere)  of  foreign  cars,  which  have 
neither  your  nor  our  brake  on,  so  that  the  cars  having  your  break  or  ours  on  shall  be  widely  and  irregularly  separated  from 
each  other. 

3d. — The  locomotives  drawing  your  train  and  ours  to  be  exchanged,  from  time  to  time,  and  draw  each  others  trains. 

4th. — Two  locomotives  equipped  as  so  many  freight  engines  and  tenders  are,  with  hand-brakes  instead  of  steam  or  air 
brakes,  are  to  be  substituted  for  the  two  engines  used  in  the  test  part  of  the  time.  Any  brake  which  will  not  work  properly  if 
this  is  done,  you  will  admit,  can  be  of  little  practical  value  in  actual  service. 

5th. — From  time  to  time  each  train  is  to  be  stopped  and  foreign  cars  (not  equipped  with  either  your  brake  or  ours)  are  to  be 
run  into  it,  at  irregular  intervals,  just  as  actual  service  requires  constantly. 

6th. — In  the  making  up  of  trains,  etc.,  crews  are  to  be  exchanged  at  random,  so  that  the  test  may  fully  illustrate  the  con- 
venience of  operating  each  kind  of  brake  in  actual  ordinary  service.  ^        :.     ■  .  ."■    ■  ^      '"  ; 

7th. — Frequent  short  runs,  stops  and  quick  starts  are  to  be  made.  ■        '  ,        .- 

8th. — A  series  of  yard  tests  are  to  be  made,  showing  the  action,  convenience,  etc.,  of  the  two  brakes. 

We  mention  a  few  necessary  tests  only,  and  you  and  we,  as  well  as  the  test  committee,  are  to  add  any  number  of  others,  it 
being  distinctly  understood  that  if  you  decline  any  test  proposed  by  us,  or  we  decline  any  proposed  by  you,  it  shall  be  con- 
dered  an  explicit  and  positive  admission  of  inferiority.  ^  .;     "  .         ^  r    -,     ,       ^        ;  •  ' 

This  rule  must  in  every  case  be  strictly  observed,  namely  :  Both  brakes  must  be  testedin precisely  the  same  manner,  so  X.\iaX 
there  may  not  only  be  absolute  fairness,  but  no  room  for  suspicion  even  of  anything  else. 

You  have  been  in  the  brake  field  a  long  time,  have  profited  justly  and  largely  from  the  patronage  of  railroads,  and  we  are 
sure  will  welcome  this  plan  for  allowing  your  patrons  and  the  American  public  to  judge  for  themselves  which  brake  should  come 
into  universal  use.  ■.;■':'•  >•   '„    .  :      ..■-  7  ">■■.;:  '"'■.:,•■';•  ;'" '■   ■■-=:.-  \'::  ■_'  '  :■  ':  i-'r  .■'  \  ■'  ■  ''*.\:-''^\.^---:-''/  ■     '■  ■''.  "- ■    - ''     '.-■ 

Having  proper  confidence  in  the  merits  of  your  brake  we  know  you  will  gladly  and  promptly  accept  our  proposition  herein 
made,  as  you  must  feel  that  the  test  will  be  complete. 

The  railroad  public  is  a  very  fair-minded,  capable  body,  and  will  most  thoroughly  appreciate  and  fully  recognize  the  equity 
and  fairness  of  our  offer  to  you,  and,  in  common  with  business-like  people  everywhere,  will  naturally  (and,  we  are  sure  you 
will  admit,  properly)  consider  it  a  virtual  confession  of  inferiority  and  a  public  admission  that  the  Westinghouse  Brake  is  in- 
ferior to  the  Rote  Brake  and  that  it  is  unfitted  for  general  freight  service,  should  you  decline  or  neglect  to  avail  yourselves  <rf 
the  proposition  we  make  you  herein. 

Permit  us  to  add  in  closing  that  we  wish  to  express  to  you  our  desire  to  have  this  communication  received  in  the  spirit  in 
which  it  is  sent,  and  to  have  it  express  to  you  our  wish  for  a  full,  fair  and  searching  test  of  the  two  articles  in  the  relative  merits 
of  which  the  railroad  interest  is  primary  and  that  of  the  owners  even  secondary.     Respectfully,*/    :.  '■'-'■' ■■■'',■'-:'' ^^'\- 

THE  ROTE  AUTOMATIC  BRAKE  COMPANY.        T 

Per  M.  D.  Harter,  Presideo  ■ 


^    ■.  :.i,    Jli^      "v     tf    « 
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Ramapo  Wheel  and  Foundry  Company. 


CO?«fC;DON   BRAKB-SHOE. 


1 


MANUFACTURERS  OF 


STEEL  TIRED  and  CHILLED  IRON  WHEELS 


For  Drawing-Room  and  Sleeping  Coaches,' Locomotives, 
Tenders,  Passenger  and  Freight  Cars. 

W.  W.  SNOW,  Superintendent  and  General  Manager. 

RAMAPO,  RockJand  Co.,  N.  Y. 


or. 


This  improvement  consists  of  a 
brake-shoe  having  imbedded  in  its 
body  of  cast  iron,  pieces  of 
wrought  iron,  steel,  malleable 
iron,  or  other  suitable  metal,  and 
while  being  more  eflfective,  in 
that  greater  uniformity  of  friction 
Is  obtained  when  applied,  exceeds 
in  life,  or  the  duration  of  the  shoe 
itself,  that  of  the  cast-iron  shoe 
V-j"  by  over  f^Tv«^^'-/?rvf)er  cent.  Its 
extensive  use  on  many  of  the 
most  prominent  roads  in  the  coun- 
try has  proven  its  economy  and 
superiority  over  any  other  shoe 
in  use.  All  communications 
should  be  addressed  to 

THE  CONGDON  BRAKE-SHOE  CO.,  246  Clark  St.,  Chicago 

RAMAPO  WHEEL  AND  FOUNDRY  CO.,  Ramapo,  N.Y. 


PAT.  MAH.II.liTJ-— '-•\ 


liiliJIi 


ti»"'" 


lit  ■»»    Qf 


coAeog^  , 


RAMAPO  IRON  WORKB 


> 


HILLBURN  (Rockland  County),  NEW  YORK 


MANUFACTURERS   OF 


Switches,  Automatic  Safety  Switcli  Stands 
YOKED  FROGS, 


SPRING  RAIL  FROGS;  also,  BOLTED  AND  PLATE  FROGS, 
CROSSINGS  OF  EVERY  DESCRIPTION, 

Light  and  Heavy  Castings  and  General  Track 

Equipment, 

Estimates  and  Information  cheerfully  Furnished. 

Telegraph  Stations,  RAMAPO,  or  SUFFERN,  N.  Y. 


HoUSatOnic  Railroad.  |  New  York  &  New  England  Railroad 

•  '  THE  ONLY  LINE  RUNNING 

"THROUGH    GARS 

Between  New-York,  Great  Barrinpton,  Stockbridjje,  Lenox  and  Pittsfield — 
the  far-faincd  resorts  of  the 

BERKSHIRE    HILLS^ 

of  Western  Massachusetts—"  Remarkable  for  pure  air.  romantic  drives, 
and  grand  mountain  scenery.  Nature  has  truly  expressed  herself  in 
wondrous  beauty  in  t'le  scenery  of  this  re;,'ion,  containinj,'  perhaps,  more 
of  genuuie  cnchantmeat  than  any  other  in  New  England." 

Five  through  trains  daily  between  New- York  City  and  all  points  on  the 
Housatonic  Railroad,  from  the  Grand  Central  Depot  via  New- York, 
New-Haven  and  Hartford  Railroad,  at  8  A.  M.  (Passenger),  and  9  A.  M. 
(Mixed) :  3.40  P.  M.  (Limited  Express  with  through  drawing-room  cars). 
3.40  P.  M.  (Passenger),  and  4  P.  M.  (Mixed).  Sunday  Passenger-train 
leaves  New- York  at  6  A.  M. 

Descriptive  Guide  Book  sent  free  by  mail  upon  application  to  the  Genera! 
'"ickct  Agent. 

H.   D.   AVERILL,  Gen'l  Ticket  Agent. 

W.  H.  YEOMANS,  Superintendent. 
General  Offices,  Bridgeport,  Conn..  July  13th,  1885. 

VALVE-OLEUM. 

E.  F.  DIETERICHS' 
Cylinder,  Engine  and  Machinery  Oils 

CLEVELAND,  OHIO. 

Patented  1874, '75, '76,  and  July  4,  1883. 


TRANSFER  STEAMER  MARYLAND  ROUTE. 

Through  Pullman  Cars  for 

PHILADELPHIA,  BALTIMORE  AND  WASHINGTON, 
WITHOUT  CHANGE ;  connecting  with  through  trains  to  FLORIDA 
and  all  points  SOUTH  and  WEST.  Trains  leave  Boston  at  6.30  p.m.,  daily. 
Leave  Boston  for  GRAND  CENTRAL  DEPOT,  NEW  YORK,  at  10.00 
A.M.:  returning,  leave  New  York  at  11  a.m.  and  11.35  p.m.,  week  days. 
Pullman  Palace  Cars  on  night  train.  ,    ,      »    . 

The  Norwich  Line  between  Boston  and  New  York 

Steamboat  train  leaves  Boston  6.30  p.m.,  arrives  at  New  London  at  10.15 
".  M.,  connecting  ■with  the  new  steamer  Cn  v  of  Worcester,   Mondays, 

Wednesdays  and  Fridays,  and  City  of  New  Yokk,  Tuesdays,  Thursdays 

and   Saturdays.      Returning,   steamer    leaves    Pier  40,   North  River,  New 

York,  at  4.30  p.m.,  connectinfj  at  New  London  with  train  leaving  at  4.05 

A.M.,  arriving  in  Boston  at  7.50  a.m.     Good  night's  rest  on  the  boat. 
ASK  FOR  TICKETS  VIA  N.  Y.  AND  N.  E.  R.  R. 
Office,  332  Washington  street.  Depot  foot  of  Summer  street,  Boston. 

A.  C.  KENDALL,  Gcn'l  Pass.  Agent. 


Waterbury  Brass  Co., 

No,  296  Broadway,  New  York,  f     ' 

Sheet,  Roll  and  Platers'  Brass. 

.     Mills  at  Waterbury,  Conn. 


Whole  No.  2,569.] 


NEW  YORK,   OCTOBER,    1885. 


-^.U^OLUME  LIX. — No.   7.  - 


RAILWAY  MEDICAL  SERVICE. 


BY    S.    S.    HERRICK,    M.    D., 
SECRETARY     STATE  .BOARD     OF    HEALTH     OF    LOUISIANA. 


[Written  for  the  American  Railroad  Journal.] 


Second  Series.— The  United  States. 


I.   THE   PACIFIC   RAILWAYS. 

The  above  general  subject  in  its  application  to  foreign 
countries  was  brought  to  a  conclusion  in  the  American 
Railroad  Journal  for  April,  1884,  but  circumstances 
have  prevented  its  continuance  for  the  railways  of  our  own 
country  until  the  present  time. 

The  want  of  uniformity  in  the  medical  service  of 
American  roads  indicates  that  the  plans  existing  on 
various  routes  have  grown  out  of  the  necessities  of  the 
situation  and  have  not  been  provided  to  meet  anticipated 
wants.  Varying  circumstances  have  produced  great  diver- 
sities in  plan  and  mode  of  organization,  and  no  two  are 
precisely  alike.  The  first  lines  in  the  country  were  con- 
structed through  dense  populations,  where  medical  relief 
could  readily  be  obtained  in  case  of  accident,  and  on 
many  of  these  the  original  practice  still  holds  of  running 
for  the  nearest  doctor  when  one  is  wanted.  If  the  com- 
pany can  be  held  to  a  legal  responsibility,  it  has  to  pay 
the  best  fees  that  can  be  exacted ;  otherwise  the  doctor 
has  the  experience  for  his  reward.  On  the  whole,  this 
absence  of  plan  is  rather  expensive  to  the  company,  un- 
satisfactory to  the  patient  and  too  harzardous  for  the 
doctor  to  answer  such  calls  cheerfully ;  but  human  nature 
trusts  to  luck,  or  to  divine  providence,  when  the  chances 
are  not  overwhelmingly  adverse,  and  so  the  old  way  still 
holds  its  ground  in  the  east.  When  railways  were  pushed 
far  into  the  uninhabited  tracts  of  the  west,  the  subject  of 
medical  relief  in  accident  or  sickness  was  not  questionable 
at  all :  there  were  no  chances  to  gamble  on,  and  the  com- 
pany was  compelled  to  make  provision. 

For  many  years  the  merchant  marine  of  our  country 
has  had  a  medical  service,  which  was  long  maintained  by 
a  tax  of  forty  cents  per  month  upon  all  who  manned  the 
craft  carrying  the  American  flag,  both  upon  the  sea  and 
the  inland  waters.  This  tax  was  subsequently  increased 
to  fifty  cents  j)er  month.  Hospital  buildings  have  been 
erected  from  government  appropriations,  but  the  tax  has 
been  found  sufficient  to  meet  current  expenses.  This  sys- 
tem furnished  a  convenient  model  for  the  first  railway 
medical  service  instituted  on  the  lines  built  to  the  Pacific. 
In  1869  t:he  Central  Pacific  company  instituted  a  medical 
service  on  the  above  plan  and  built  a  hospital  at  Sacra- 
mento, Cal.,  with  accommodations  for  125  patients,  at  a 
cost  to  the  company  of  ^64,000.  The  tax  of  fifty  cents 
per  month  is  exacted  from  all  employes,  and  is  found 
sufficient  to  meet  the  running  expenses.     All  employes  of 


the  company  are  entitled  to  treatment  at  this  hospital  for 
a  period  equal  to  the  length  of  time  they  have  contri- 
buted to  the  hospital  fund,  provided  the  ailment  be  not 
due  to  "veneral  infection,  intemperance,  bad  habits,  vici- 
ous acts,  hereditar)%  constitutional  or  previous  infirmity." 
In  addition  to  this,  "  physicians  are  under  engagement 
with  the  company,  on  the  different  divisions,  to  attend  to 
the  wounded  in  case  of  accidents." 

In  1882  the  Union  Pacific  company  adopted  a  similar 
plan  and  determined  to  establish  a  general  hospital  at 
Omaha,  with  subordinate  hospitals  at  Denver  and  Ogden. 
Up  to  1883,  however,  only  the  hospital  at  Denver  had 
been  erected,  and  at  that  time  the  assessments  were  con- 
fined to  the  lines  in  Kansas  and  Colorado.  Local  hospi- 
tals are  used  at  other  points  in  cases  where  the  company 
assumes  the  expense  of  treatment.  The  whole  service  is 
in  charge  of  one  chief  surgeon,  who  appoints  assistants  at 
suitable  points,  subject  to  the  approval  of  the  general 
manager.  Salaries  are  paid  at  the  most  important  points 
to  these  medical  officers;  at  others  they  receive  a  free 
pass  as  compensation. 

Applicants  for  treatment  on  this  plan  must  present 
orders  from  a  foreman  or  superior  officer,  and  at  conclu- 
sion of  the  cases  are  presented  with  certificates  of  dis- 
charge to  be  handed  to  the  foreman  on  returning  to 
work.  Those  affected  with  ailments  of  moderate  severity 
are  treated  as  out-patients.  Medicines  are  furnished  to 
both  classes  of  patients. 

The  Galveston,  Harrisburg  and  San  Antonio  Railway 
system  had  a  medical  service  previous  to  its  absorption 
by  the  Southern  Pacific  system,  and  a  hospital  at  Colum- 
bus, Texas.  This  service  extends  from  El  Paso  to  Lafay- 
ette, La.,  1,240  miles,  administered  by  a  medical  director, 
a  house  surgeon  and  an  assistant  at  the  hospital,  together 
with  a  number  of  local  surgeons  at  intervals  along  the 
entire  line.  It  is  the  duty  of  the  latter  to  make  tem- 
porary dressings  and  prescriptions,  and  forward  patients 
to  the  hospital  at  Columbus.  The  expenses  are  met,  as 
on  the  Central  and  Union  Pacific  railways,  by  an  as- 
sessment of  fifty  cents  per  month  upon  the  wages  of 
all  employes.  The  hospital  report  for  1883  is  before 
me,  which  shows  a  total  number  of  1,166  patients  treated, 
of  whom  all  but  17  were  discharged  and  returned  to 
duty.  '       '      ^   :      :      "  V 

The  relief  provisions  of  the  foregoing  companies  do 
not  extend  to  the  families  of  employes,  and  in  all  cases 
are  limited  to  injuries  and  diseases  contracted  in  the  line 
of  duty ;  but  independent  associations  for  this  object  exits 
among  the  employes  of  the  Central  and  Southern  Pacific 
systems.  Dr.  Harrison,  medical  director  of  the  hospital  at 
Columbus,  Texas,  alone  reports  attention  to  the  personal 
hygiene  of  employes  and  to  the  sanitary  condition  of  rail- 
way-cars, buildings,  grounds,  etc^:  :':    i^  -;        =^-: 

No  examination  has  so  far  been  made  of  employes'  to 
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test  their  general  soundness  of  health,  or  the  integrity  of 
their  organs  of  sight  and  hearing. 

It  is  obvious  that  the  hospital  system  of  these  com- 
panies was  wisely  contrived,  that  it  is  ably  administered, 
that  it  contributes  immensely  to  the  welfare  of  their 
employes,  and  that  the  latter  appreciate  its  benefits, 
which  are  felt  in  a  degree  far  above  the  trivial  cost  per 

capita. 

"♦ 

IRON   CARS. 


BY   A   MASTER   CAR-BUILDER. 
[Written  for  the  Amekican  Railroad  Joitrnal.] 


For  the  past  few  years  the  subject  of  metallic  or  iron 
railway-cars  has  been  agitated,  but  so  far  with  no  permanent 
results.  The  most  probable  reason  for  this  is  that  lumber 
has  not  reached  a  price  sufficiently  high,  nor  iron  or  steel 
a  price  sufficiently  low,  to  make  the  change  of  any  great 
importance  from  a  commercial  standpoint.  Added  to 
this  is  the  fact  that  the  building  of  iron  cars  involves  a 
knowledge  of  construction,  etc.,  in  which  our  car-builders 
are  not  versed,  inasmuch  as  the  difference  in  the  kind  of 
knowledge  required  is  as  great  as  the  difference  between 
the  two  materials — wood  and  iron,  or  wood  and  steel. 

It  has  been  said  that  outside  influences  are  at  work  for 
and  against  the  change — that  of  the  lumber  dealer  to 
retam  the  present  practice  and  that  of  the  iron  manufac- 
turer to  change  it.  It  is  not  probable  that  either  of  these 
interests  have  any  material  weight,  because  all  roads  will 
look  to  their  own  interests  in  preference  to  either  those 
of  lumber  or  iron  dealers,  and  this  phase  of  the  matter 
may  therefore  be  dropped  as  having  no  material  weight 
influencing  a  change,  or  no  change. 

The  change,  if  it  occurs,  will  be  gradual.  Already  all- 
iron  trucks  for  freight-service  are  gaining  ground,  and 
iron  bolsters  and  also  iron  brake-beams  for  passenger- 
cars  and  locomotive-tenders  have  found  favor  as  being 
lighter  and  more  servicable  than  wood.  Thus,  piece  by 
piece,  the  change  will  occur. 

That  the  average  car-builder  is  lacking  in  the  necessary 
knowledge  to  make  substitutions  of  iron  for  wood,  scien- 
tifically and  correctly,  is  demonstrated  by  the  fact  that 
the  changes  which  have  taken  place  have,  in  many  cases, 
resulted  in  an  unnecessary  weight  of  iron,  not  well 
handled  to  fill  the  purpose  intended.  Iron  is  on  an  aver- 
age thirteen  times  stronger  than  white  oak,  while  it  is 
less  than  seven  times  heavier,  bulk  and  strength  being 
considered.  It  is  frequently  found  that  a  pair  of  wrought- 
iron  bolsters  are  capable  of  carrying  over  100  tons, 
and  weigh  from  500  to  600  pounds,  thus  being  much 
heavier  than  wooden  bolsters  and  unnecessarily  strong. 
An  iron  bolster,  correctly  designed,  should  not  weigh 
over  one-half  as  much  as  an  oak  bolster  of  equal  strength, 
and  it  would  appear  that  to  design  iron  cars  correctly  the 
designer  must  be  possessed  not  only  of  a  knowledge  of 
car-building,  but  also,  to  a  great  extent,  of  iron  bridge- 
building,  which  iron  cars  will  greatly  resemble  in  the 
methods  and  formulas  required  in  their  design. 

It  is  claimed  that  iron  cars  would  be  free  from  the  dan- 
ger of  fire.  This  would,  undoubtedly,  be  true  of  an  all- 
iron  freight-car,  but  in  passenger-cars  this  advantage 
would  disappear  to  a  great  extent,  as  the  linings,  furn- 
ishings, etc..  inside  of  the  car  would  undoubtedly  be  of 
wood,  and  it  is  questionable  if  passenger-car  bodies  will 


ever  be  built  of  iron,  as  they  would  probably  be  very 
hot  in  summer  and  very  cold  in  winter,  to  which  would 
be  added  the  intensifying  of  the  noises  occuring  in  a 
moving  car,  due  to  the  better  sounding-board  qualities 
of  iron.  At  best  the  substitution  of  iron  and  steel  in  pas- 
senger-cars will  hardly  pass  the  sills  and  possibly  the 
framing  of  the  body.  .■  [   /     ,  j 

A  master  car-builder  some  time  since  in  referring  to 
freight-cars  gave  his  views  of  the  matter  as  follows : 
"  Considering  the  car  as  a  bridge,  and  remembering  that 
as  long,  or  within  reasonable  limits,  as  I  am  not  obstructed 
in  my  choice  of  depth  of  truss,  the  more  I  increase  my 
depth  of  truss  the  more  material  I  can  save,  there  is  no 
reason  why  I  cannot  make  the  car,  instead  of  trussing 
under  the  frame,  one  truss  of  6  feet  5  inches  depth.  Now 
I  have  increased  my  depth  of  truss  nearly  seven  times, 
and  of  course  I  shall  abandon  at  once  every  stick  of 
timber  there  is  in  the  frame  and  change  it  into  iron.  I 
should  suggest  to  make  the  outside  sills  of  steel,  the  bot- 
tom chord  of  the  truss,  and  this  bottom  chord  has  lo 
carry  the  floor  system  and  the  load  ;  that  is  I  have  got  a 
bridge  where  the  load  is  on  the  bottom  chord.  I  have 
got  a  bridge,  itself  as  a  pivot,  with  19  feet  4  inches  in  the 
clear.  The  top  chord  I  propose  to  utilize  the  same  way 
as  is  the  plate  in  the  wooden  car.  Intermediate  timbers 
I  propose  to  do  away  with  altogether.  I  have  got  here  a 
distance  of  19  feet  4  inches  in  the  clear,  or  in  other  words, 
from  abutment  to  abutment  I  take  the  height  of  my  car  to 
be  7  feet,  and  I  utilize  from  bottom  chord  to  top  chord. 
I  ought  to  make  this  6  feet  5  inches  as  the  height  of  the 
truss  from  center  to  center  of  chord.  The  truss  is  divided 
into  three  square  panels  of  6  feet  5  inches  each,  and  here 
is  my  first  portion  of  the  truss.  Now  I  have  to  take  care 
of  the  end  parts.  The  end  parts  may  be  regarded  in  the 
light  of  a  beam  supported  at  one  end  uniformly  loaded,  or 
the  whole  truss  may  be  considered  in  the  light  of  a  con- 
tinuous girder,  with  the  intermediate  supports  4  feet  10 
inches  from  the  end.  I  have  now  to  provide  here  for  my 
door-post.  I  have  also  to  provide  for  a  strain  here  on  the 
end  and  for  the  counterbraces,  or  for  the  greatest  stability 
of  my  end  post  by  a  third  brace.  Here  is  the  side  frame  of 
the  car.  The  center  panel  is  without  any  bracing  so  as  to 
leave  it  free  for  the  door  opening.  The  whole  truss  or  side 
of  the  car  I  should  propose  to  make  a  riveted  truss,  using 
channel-bars  for  top  and  bottom  chords,  and  flat  beams, 
and  "  I  "  beams  and  angles  for  centers.  Let  this  repre- 
sent the  horizontal  projection  of  the  lower  chords.  For 
the  end-sills  I  propose  again  to  use  channel-bars  and  to  face 
these  channel-bars  with  timber,  this  timber  to  be  bolted 
on  and  through  onto  the  chords.  There  are  no  intermed- 
iate floor-beams  and  there  are  only  two  center  floor-beams. 
Now  in  regard  to  the  floor  system,  I  propose  to  use  "  I  " 
beams,  taking  the  inside  length  of  the  car  to  be  28  feet  in 
the  clear.  I  propose  to  use  as  in  my  floor-system  three- 
inch  "I  "  beams — the  very  lightest  kind  of  "  I  "  beams — 
and  on  top  of  these  beams,  with  the  outside  channels  tYz 
inches  high,  I  propose  to  lay  down  longitudinal  floor- 
stringers  of  yellow  pine,  2x5  inches,  and  exactly  one  foot 
apart  from  inside  to  inside.  Eight  of  these  floor-beams 
run  now  from  end  to  end,  supported  by  "  I  "  beams.  Un- 
derneath and  on  these  I  cans  pike  the  ordinary  i^-inch 
floor  which  is  used  in  the  box-cars." 

While  this  covers  the  general  plan,  it  does  not  go  into 
the  most  diflScult  portion — the  details  of  fastenings,  which 
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really  require  much  more  attention  than  the  general  plan, 
as  the  above  consideration  is  largely  in  the  light  of  a 
mere  bridge,  without  being  subjected  to  the  concusssions, 
twists  and  strains  to  which  a  car  is,  and  which  therefore 
would  be  the  weakest  point  and  the  first  to  give  out. 

Something  like  twenty-five  years  ago  the  New  York  Cen- 
tral road  built  several  iron  freight-cars, which  are  still  in  use. 
If  a  copy  of  the  cost  of  keeping  these  iron  cars  in  repair 
could  be  obtained  and  compared  with  the  following,  which 
is  a  copy  of  the  cost  per  mile  for  maintaining  wooden 
freight-cars,  considerable  light  would  be  thrown  on  a 
very  important  point ;  viz.,  cost  of  repairs  of  iron  cars  as 
compared  with  wooden  cars  : 

Cost  per  Mile. 

Labor $0.1726 

Lumber 0.0529 

Wheels 0.1179 

Axles 0.0261 

Bearings 0.0618 

Wrought-iron 0.0513 

Cast-iron 0.0310 

Draw-heads 0.0103 

Springs 0.0169 

Roofs 0.0061 

Paint 0.0077 

Sundries 0.0163 

Total ..  fo.5709 

The  cost  for  repairs  to  iron  freight-cars  will  probably 
be  much  more  than  is  usually  believed,  if  the  item  of 
repairing  wrecked  cars  is  taken  into  consideration. 
When  two  freight-trains  run  together  it  is  generally 
found,  if  they  have  been  running  twelve  or  fifteen  miles 
per  hour,  that  the  tender  frames,  if  of  iron,  and  the  tanks 
are  frequently  so  bent  and  distorted  that  it  costs  more  to 
repair  them  than  to  build  new  ones.  We  have  here  a  fair 
comparison  with  the  result  that  might  be  expected  to 
follow  if  the  cars  were  of  iron  also.  The  reason  for  this 
is  the  difficulty  in  straightening  out  iron  frame-work,  and 
especially  the  thin  iron  sides  of  the  tank.  To  straighten 
them  it  is  necessary  to  cut  off  all  of  the  rivets,  and  the 
frames  must  be  heated  and  straightened,  which  results  in 
"oblonging"  the  rivet-holes.  Then  it  will  be  found  that 
the  frame  is  lengthened  a  little  here  or  there — just  enough 
to  cause  the  rivet-holes  to  be  "blind  "  considerably,  which 
necesitates  their  being  reamed  out  and  larger  nuts  used. 

The  life  of  an  iron  car  would,  undoubtedly,  be  longer 
than  that  of  a  wooden  car,  zf  it  met  with  no  serious  acci- 
dent, in  which  event  it  would  in  many  cases  be  cheaper 
to  allow  it  to  end  its  life  right  there  than  to  attempt  to 
repair  it.  It  would  also  be  necessary  to  keep  iron  cars 
well  painted  else  their  destruction  would  be  very  rapid, 
In  fact  they  would  require  the  same  attention  in  this 
respect  that  an  iron  bridge  does,  while  a  wooden  struc- 
ture might  be  left  without  paint  for  years  with  not  one- 
tenth  the  decay  of  the  iron  structure  similarly  neglected. 
The  mode  of  repairs  to  iron  cars  will  be  entirely  differ- 
ent. If  we  suppose  that  an  overhanging  load  of  lumber 
has  punched  a  hole  in  the  end  of  a  wooden  box-car,  the 
repairing  of  it  is  a  very  simple  matter  of  a  few  hours  for 
one  man.  If  the  car  be  an  iron  car  the  repairs  assume  a 
very  different  aspect.  The  bent  sheets  must  be  straight- 
ened, which  means  several  hours  of  pounding  with  a 
couple  of  men  inside  the  car  and  a  couple  outside,  and 
much  of  the  torn  and  jagged  ends  of  the  hole  must  be  cut 
away.  A  row  of  rivet-holes  must  then  be  made  to  secure 
a  patch  to.  How  are  these  holes  to  be  made  cheaply  and 
quickly  ?    In  many  cases  a  portable  or  hand-punch  could 


not  be  used  and  some  kind  of  a  portable  drill  would  be 
required,  and  thus  the  repairs  of  iron  freight-cars  would  re- 
quire the  displacement  of  wood  workmen  and  the  employ- 
ment of  iron  workers,  with  special  tools  and  more  time 
to  be  consumed,  to  replace  the  cheaper  class  of  labor  with 
simpler  tools.  It  is  questionable  if  any  one  now  living 
will  see  an  absolute  change  to  all-iron  cars  in  universal 
use. 

LUBRICATING/ ON    RAILWAYS  . 


M. 


BY   E.    Fi/  DIETERICHS. 
[Written  for  the  AnAkican  Raii^oad  Journal.] 


Notwithstanding  the  efforts  made  by  scientists  and 
practical  observers  to  diffuse  a  more  thorough  apprecia- 
tion of  the  important  subject  of  lubricating,  and  thus  en- 
courage more  careful  selecting  and  purchasing  of  lubri- 
cants and  attention  to  their  proper  application,  a  very  large 
number  of  manufacturing  concerns,  and  railways  esjjecially, 
are  slow  to  give  attention  to  this  important  subject  so 
vital  to  their  interests,  and  which  so  seriously  concerns 
the  safety  of  the  traveling  public,  their  employes  and 
their  own  property.  They  remain  blind  or  contempt- 
ously  ignore  the  cause  of  the  rapid  wear  on  the  ma- 
chinery, cost  of  repairs,  delays,  danger,  and  waste  of 
power  and  fuel. 

Men  who  would  not  delay  one  moment  in  giving  their 
personal  attention  to  any  shortcomings  in  the  value  or 
quality  of  materials  used  for  manufacturing  in  their 
establishments,  and  would  not  fail  instantly  to  notice  and 
severely  reprimand  their  employes  for  wasting  or  wrong- 
fully using  such  material,  are  often  indifferent  to  the 
important  factor  of  lubricating  without  which  their 
establishment  would  be  at  a  standstill,  and  railroading 
only  a  thing  of  the  imagination. 

This  is  no  idle  fancy,  and  the  facts  are  verified  by  many 
establishments  where  the  dilapidated  and  unclean  apjjear- 
ance  of  the  squeaking  engine,  shafting,  and  general  ma- 
chinery, stands  in  sorry  contrast  to  the  exemplary  order 
and  condition  of  all  other  contrivances  in  the  place;  and 
nothing  is  needed  to  demonstrate  these  facts  to  railways 
other  than  the  many  "  hot-boxes,"  causing  delays  and  dan- 
ger to  the  traveling  public.  In  blissful  ignorance  as  to  the  " 
cause  and  f)ossible  consequences,  travelers  become  at 
times  alarmed  at  the  stenches,  and  sometimes  flames, 
arising  from  underneath  coaches  and  are  consolingly  told, 
"  only  a  hot-box  !  "  They  little  dream  while  closely  nest- 
ling in  their  sumptuous  surroundings  what  great  danger 
underlies  these  few  words.  By  such  overheating  the 
metal  of  the  bearings  suffer  unequal  strain  from  undue 
expansion  and  sudden  contraction  by  being  hastily  cooled, 
and  apparently  unaccountable  accidents  may  result  long 
after  and  when  least  expected. 

But  what  is  the  cause  of  hot-boxes  .-*  No  doubt  they 
often  occur  from  causes  unforeseen  and  hardly  avoidable, 
but,  in  most  instances,  they  may  be  attributed  to  the  oil, 
and  in  reality  to  the  carelessness  with  which  lubricants 
are  selected  and  purchased,  without  knowledge  of  their 
characteristics  and  the  theories  of  lubricating,  and  in 
entrusting  their  application  to  still  greater  ignorance  and 
less  responsibility  on  the  part  of  inferior  employes. 

It  is  not  unusual  to  see  train-hands  when  applying  waste 
and  oil  to  boxes,  or  while  emptying  hot  ones,  deposit  their 
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tools  and  waste  on  the  dirt  and  cinders  of  the  road-bed, 
and  after  replacing  the  waste,  without  thought  of  the  ad- 
hering cinders,  are  perplexed  to  see  the  same  box  shortly 
become  heated  again. 

However  proficiently  an  engineer  or  mechanic  may 
have  acquired  his  profession,  he  is  not  necessarily  ex- 
pected thereby  to  be  a  competent  judge  as  to  the  quality 
and  efficiency  of  lubricants.  But  intelligent  and  experi- 
enced mechanics,  who  have  the  using  of  lubricants  on  the 
roads  and  in  the  shops,  should  be  consulted  and  permit- 
ted to  give  their  opinion  honestly  and  without  fear  of 
incurring  disfavor  from  interested  influence  ;  their  opinion 
should  be  accepted  in  a  like  spirit  and  no  absolute  pur- 
chasing authority  should  be  delegated  to  others  than 
those  truly  competent  and  of  known  integrity. 

The  subject  of  lubricating,  at  least  so  far  as  railways 
are  concerned,  is  important  enough  to  forbid  trifling  from 
ignorance  and  prejudice,  and  should  much  less  be  a  sub- 
ject for  false  economy  and  avarice.  It  is  wrong — nay,  it  is 
criminal — to  leave  the  selecting  and  purchasing  of  lubri- 
cants for  railway  use  to  persons  not  thorough  mechanics 
and  competent  judges  of  lubricants  and  lubricating;  but 
it  is  still  more  so  when  such  purchases  are  dictated  by 
false  economy,  undue  influences,  or  downright  dishonesty. 
With  railways  it  should  not  be  the  question  which  is 
the  cheapest  oil  or  grease,  but  which  is  the  most  effi- 
cient and  safest  for  the  work  to  be  done ;  nor  should  the 
lubricating  be  done  through  contrivances  adopted  for 
their  cheapness  or  some  apparent  mechanical  ingenuity, 
nor  on  account  of  some  person's  authority  and  influence. 
The  lubricant  should  not  be  selected,  changed  or  con- 
demned to  suit  such  particular  contrivances,  and  it  should 
always  be  remembered  that  it  is  the  lubricant  and  not  the 
lubricator  that  is  to  do  the  lubricating. 

Mechanical  engineers,  capable  of  conceiving  and  execu- 
ting the  loftiest  plans  of  engineering  and  of  building  in- 
genious machines,  often  fail  to  make  adequate  provisions 
to  enable  lubricating  to  be  done  with  efficient  lubricants, 
and  lay  any  shortcomings  to  the  latter,  when  the  least 
forethought  and  proper  appreciation  of  the  subject  would 
have  suggested  other  causes.  It  never  occurred  to  them 
while  constructing  such  machinery  that  the  materials 
used  for  lubricating  possess  many  different  characteris- 
tics, and  that  where  limpid  ones  find  easy  access  through 
the  devices  provided,  thicker  lubricants  cannot  find  their 
way  to  the  place  where  their  services  are  rec^uired,  and 
very  frequently  it  becomes  necessary  to  use  a  lubricant 
limpid  and  less  efficient  than  the  one  which  should  be 
used  for  the  perfect  and  un injurious  working  of  the  ma- 
chinery. Many  of  the  appliances  for  feeding  lubricants 
are  thus  devised  from  limited  knowledge  as  to  the  char- 
acteristics of  the  lubricants.  We  cannot  make  a  lubri- 
cant perform  a  particle  more  work  by  restraining  its  free 
application  by  mechanical  contrivances,  as  the  amount  of 
lubricant  needed  is  in  exact  proportion  to  the  work  to  be 
done  by  the  machinery  and  a  given  amount  of  lubricant 
can  do  no  more  lubricating  than  the  amount  of  lubricat- 
ing capacity  it  possesses  will  permit. 

Most  of  the  so-called  cheap  car-oils  used  on  the  rolling- 
stock  of  railways  and  street-railways  are  made  from  "still- 
bottoms  "  of  refineries.  The  manufacturer  cannot  be  ig- 
norant of  their  ineflSciency  and  danger,  but  succeeds  thus 
in  ridding  himself  of  a  waste-product  otherwise  almost 
valueless.     Equally  inefficient  are  car-oils  uianufactured 


with  additions  of  resin,  resin-soaps,  or  metallic  resinous 
combinations.  These  substances  give  the  oils  apparent 
body,*but  their  accumulated  resinous  deposits  are  detri- 
mental to  lubricating  and  conducive  to  increase  and  ac- 
cumulation of  frictional  heat. 

The  natural  oils  are  imperfect  lubricants;  they  lack 
body  and  sufficient  consistency,  and  in  hot  weather  they 
run  off  the  bearings  as  fast  as  they  are  put  on.  Some 
contain  too  large  an  amount  of  the  lighter  hydro-carbons 
and  emit  their  dangerous  vapors  too  rapidly  under  fric- 
tional heat,  especially  in  hot  weather  and  in  hot  places. 
Others  which  appear  to  possess  some  body  are  equally 
unsatisfactorily  on  account  of  the  grit  and  impurities  they 
hold  in  suspension  and  which  are  deposited  on  the  bear- 
ings when  left  by  the  lighter  constituents  of  the  oil  which 
vaporize  with  the  absorbed  frictional  heat.  The  admix- 
ture of  animal  or  vegetable  oils  diminishes  these  defects 
somewhat,  but  they  also  thin  out  when  warm  and  con- 
geal when  cold,  and  however  diluted,  retain  their  natural 
tendency  to  decompose  and  form  gummy  deposits  in 
exact  proportion  to  the  amount  of  their  admixture. 

Still  more  inefficient  are  those  oils  in  which  lubricating 
body  is  claimed  on  account  of  an  admixture  of  plumbago, 
soapstone,  etc.  When  we  consider  that  these  latter  are 
inert  substances  which  cannot  vaporize  with  the  frictional 
heat  like  their  pretended  solvents,  it  is  easy  to  see  that 
they  must  remain  and  accumulate  on  the  bearings.  Oils 
and  greases  with  such  admixtures  of  inert  matter  are  in- 
judiciously compounded  lubricants  when  intended  for 
continuous  application.  Their  liquid  part,  which  is  the 
real  lubricating  power,  while  vaporizing  under  the  fric- 
tional heat,  decreases  as  the  accumulation  of  the  inert 
matter  which  cannot  vaporize  increases,  and  the  friction 
of  the  latter  on  the  equally  inert  metal  of  which  the  bear- 
ings are  composed  helps  to  retain  and  gradually  accumu- 
late the  frictional  heat  to  such  an  extent  as  to  cause 
dragging,  serious  injury,  and  finally  positive  stoppage  or 
breakage,  if  timely  relief  and  removal  of  the  irritating 
cause  is  not  resorted  to.  •  I 

Lubricants,  to  be  eflficient,  should  possess  a  nearly  uni- 
form consistency  at  all  temperatures  sufficient  to  permit  of 
a  tenaceous  hold  on  the  metal  and  a  liberal  application 
without  wasteful  loss  and  too  rapid  evaporation,  but  not 
so  much  as  to  cause  decomposition  and  formation  of 
deposits. 

THE  INTERIOR  FINISH  OF  PASSENGER-CARS. 


BY  T.    F.    PAGE. 

[A  Paper  read  before  the  recent  Convention  of  the  Master 
Car-Painters'  Association.] 


The  subject  which  your  committee  has  assigned  me, 
asking  for  my  practical  views  and  experience,  namely : 
"  The  inside  finish  of  a  passenger-car  from  the  foundation 
up,"  should  be  considered  a  very  important  one. 

Porous  hard  woods  being  most  in  use  for  this  purpose, 
the  need  of  some  substance  to  fill  up  the  pores  to  a  level 
with  the  surrounding  surface  is  felt,  and  the  absorptive 
nature  of  the  wood  demands  that  it  be  liberally  treated 
with  liquids,  or  glazed  over  with  something  that  will  pre- 
vent varnish  from  sinking  into  it,  and  also  into  the  ma- 
terial with  which  the  pores  have  been  filled.  After  the 
wood  has  been  well  filled  and  absorption  satisfied,  there 
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seems  to  remain  no  difficulty  about  obtaining  a  fine  finish 
in  any  of  the  usual  ways,  with  varnish,  oil-finish  or  shellac, 
cither  left  with  natural  gloss,  rubbed  down  to  a  dead  lustre 

or  polished,         •       :    :  .;:.:;.        :         ^^ ;  V  --; 

The  true  principle  of  finishing  wood,  it  has  been  claimed, 
should  be  to  obtain  a  smooth  and  level  surface  with  the 
least  possible  amount  of  varnish  or  other  substance  which 
would  build  up  a  thickness  on  it ;  but  it  may  be  desirable 
in  some  cases  to  put  a  thickness  on  where  much  cleaning 
and  scrubbing  is  to  be  done.  In  my  own  experience  I 
have  given  the  subject  considerable  thought  and  have 
tried  much  in  the  way  of  experiment  with  the  view  of 
doing  away  with  the  necessity  of  rubbing  down  coats  of 
varnish  to  get  a  level  surface.  There  are  some  difficulties 
in  the  way  of  accomplishing  this,  some  of  which  I  will 
mention.        Vv     .  '  ■     '  ■",-'-     '-•:--;-.     .  ., 

The  pores  being  of  various  shapes  and  sizes  will  take 
in  and  retain  the  filling  more  or  less  according  as  their 
forms  may  be  adapted  for  it ;  some  are  in  the  form  of 
holes  coming  end  to  to  the  surface,  in  which  case  they 
take  and  hold  the  filling  very  well,  while  others  are  long, 
trough-like  and  very  shoal,  where  no  amount  of  skill  in 
the  use  of  block,  knife  or  rag  can  induce  it  to  remain. 
In  wiping  off  the  surplus  and  cleaning  up  with  a  rag  in 
the  usual  manner,  the  filling  is  necessarily  lowered  a  little 
below  the  level  of  the  wood,  and  while  drying  the  liquid 
portion  of  the  filling  is  absorbed  to  a  considerable  extent 
by  the  wood,  causing  quite  a  shrinkage,  so  that  by  the 
time  it  is  well  dried  we  find  by  a  close  examination  that 
the  filling  up  of  these  pores  has  been  so  far  only  a  partial 
success,  and  the  grain  of  the  wood  has  been  raised  up  in 
places  owing  to  the  working  in  of  the  liquids  between  the 
fibres,  necessitating  the  use  of  sandpaper  which  will  also 
remove  more  of  the  filling,  and  we  have  so  far  quite  an 
imperfect  piece  of  work.  ' 

The  nail-holes  (owing  to  their  size  and  form),  are  still 
ready  to  absorb  oil  from  putty,  causing  a  shrinkage  very 
noticeable,  and  in  following  up  this  filling  and  puttying 
with  a  coat  of  shellac,  the  alcohol  partly  dissolves  and 
softens  the  filling  so  much  that  it  does  not  regain  its 
former  worth. 

I  have  given  several  of  the  advertised  ready-mixed  and 
patent  fillers  a  fair  trial  and  have  used  many  different 
substances  and  formulas  of  my  own  composition,  and  I 
am  inclined  to  the  opinion  that  a  good  filler  should  be 
composed  of  some  material  which  is  very  soft  and  pliable, 
free  from  grit  however  fine,  not  very  quick-drying,  but 
when  thoroughly  dry  should  be  very  hard  ;  indeed  hard 
enough  to  resist  the  action  of  a  coat  of  alcoholic  shellac, 
and  tough  enough  to  admit  of  a  moderate  use  of  fine 
sandpaper. 

Whatever  filling  we  use  and  however  skillfully  mani- 
pulated, there  still  remains  one  thing  which  is  as  indis- 
pensable in  this  branch  of  car  work  ^s  in  any  other,  and 
that  is  time.  ^        '  '         /  :  ;    :'     t;  x 

Our  superintendents  and  master  mechanics  have  gen- 
erally quite  a  correct  idea  of  the  necessity  of  drying  the 
foundation  coats  of  paints  and  the  varnish,  but  who  of  us 
ever  heard  of  one  of  these  worthies  being  willing  to  in- 
cumber any  part  of  the  shop  with  a  car  for  the  reason 
that  the  filling  was  not  yet  hard  enough  to  go  ahead  with 
the  inside  .'*  A  quick-drying  filling  containing  much  japan 
is  no  remedy  for  this,  for  it  will  not  satisfy  the  suction  of 
the  wood.     It  is  true  that  such  a  filling  may  close  up  and 


bridge  over  most  of  the  pores,  but  anj'^thing  which  is  put 
on  after\yard  will  sink  into  the  wood  and  also  into  the 
dry  material  of  which  the  filling  may  be  composed. 

To  some  extent  the  difficulties  here  mentioned  can  be 
overcome  when  time  and  expense  are  allowed,  and  when 
these  can  be  had  I  prefer  a  filling  composed  as  here 
given  :  Equal  parts  best  coach  japan  and  raw  oil,  mixed 
to  a  thick  paste  with  corn  starch  and  as  much  litharge  as 
can  be  used  without  discoloring  the  wood  ;  thin  in  spirits 
of  turpentine  to  a  working  consistency,  and  use  the  same 
day  of  mixing. 

After  filling  comes  the  stopping  of  nail-holes.  Make 
a  putty  with  whiting,  japan,  varnish,  and  just  enough  oil 
to  prevent  crumbling,  and  color  to  suit  the  wood  ;  leave 
it  higher  than  the  face  of  the  wood,  and  when  all  is  dried 
hard,  use  block  and  sandpaper  over  the  whole  surface, 
cutting  down  the  putty  at  the  same  time.  On  moldings 
and  irregular  surfaces  leave  the  putty  just  flush  when 
put  in. 

The  sandpapering  done,  proceed  to  fill  all  again  with 
filling  mixed  the  same  as  before.  This  will  be  partially 
absorbed  by  the  wood  and  will  build  on  to  the  filling 
already  in  the  pores,  and  will  contain  enough  oil  to 
restore  the  color  to  the  putty,  which,  after  having  dried,  is 
light  colored  and  dry  in  appearance;  but  after  this  second 
filling  it  cannot  be  seen  if  matched  to  the  color  of  the 
wood. 

To  darken  light  mahogany  and  cherry^  bichromate  of 
potash  dissolved  in  water  is  excellent,  and  gives  it  the 
appearance  of  age.        .       ,'  :.v ;.;-":       v  ■ 

The  rubbing  down  of  varnish  and  the  so-called  hard  oil 
finish  has  been  done  in  car  work  considerably  of  late 
years,  but  does  not  appear  to  be  much  improvement  over 
the  same  materials  as  the  brush  leaves  them,  certainly 
none  in  the  matter  of  durability,  and  as  for  looks,  a  few 
months'  wear  reduces  them  to  about  the  same  general 
appearance.  -    -    ,      ^    - 

Four  or  more  coats  of  shellac  rubbed  down  to  a  fine 
finish  look  very  nice  when  just  out  from  the  shop,  but 
soon  deaden  and  look  dull  and  dry,  and  seem  to  fail  in 
properly  protecting  the  wood  around  the  doors  and  win- 
dows where  frost  and  moisture  have  a  chance  to  act. 

Close-grained  woods,  such  as  cherry  and  maple,  although 
somewhat  porous,  can  be  brought  to  a  fine  finish  without 
any  filler  except  to  saturate  the  wood  with  a  mixture  of 
oil,  japan  and  spirits,  after  which  proceed  in  the  same 
manner  as  with  those  woods  which  had  their  pores  stuffed 
with  filling.  '■ 

Wood  ceilings  seem  to  call  for  about  the  same  treat- 
ment as  the  sides  of  the  car,  although  it  may  be  question- 
able whether  a  varnish  gloss  gives  the  general  satisfaction 
that  a  dead  finish  does.  As  for  decorating  the  ceiling,  I 
know  of  no  prevailing  style  or  tendency  to  change,  except 
to  use  less  or  none  at  all.  Many  people  consider  it  un- 
pleasant to  have  the  attention  riveted  to  some  example  of 
decorative  skill  while  traveling  in  a  railway-car,  and  to 
place  that  example  overhead  may  increase  those  feelings 
to  quite  a  degree  of  uneasiness.  A  ceiling  composed  of 
handsome  grained  wood  with  fluted  moldings  over  the 
joints,  and  rosette  corners,  set  off  with  expensive  lamps 
and  bell-cord  hangers,  is  quite  tasteful  of  itself,  certainly 
about  as  attractive  as  the  sides  of  the  car,  where  it  is 
never  thought  necessary  to  trace  any  ornament  in  com-, 
mon  first-class  passenger-cars.      .,      ■  ,     ■ 
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THE    INTERNATIONAL    RAILWAY    CONGRESS. 


Reports  of  the  proceedings  of  the  International  Rail- 
way Congress,  lately  held  in  Belgium, are  singularly  meager. 
The  congress  was  apparently  a  success  as  far  as  attend- 
ance went,  and  in  the  matter  of  accomplishments  it  did 
perhaps  as  well  as  an  initial  meeting  could  have  been 
expected  to  do.  The  range  of  topics  which  it  had  laid 
out  for  discussion  was  very  wide.  While  the  discussions 
do  not  appear  to  have  been  particularly  remarkable  except 
in  the  way  of  extent,  the  papers  and  reports  which  elicited 
the  discussions  were  very  valuable  and  interesting,  not 
only  as  representing  opinions  of  experts,  but  as  recording 
experiences.  In  the  reports  and  discussions,  mechanical 
questions  seemed  to  receive  the  greatest  measure  of  atten- 
tion, traffic  problems  and  the  like  being  scarcely  touched 
upon.  Among  the  chief  topics  of  discussion  were  metal 
sleepers,  continuous  brakes,  the  security  of  passengers, 
electrical  railway  appliances,  block  systems,  suburban 
lines  and  Sunday  rest.  The  wide  field  outlined  in  the 
prospectus  of  the  congress  was  imperfectly  filled,  unless 
reports  are  in  error,  but  this  is  hardly  a  fault  to  be  urged. 
A  reasonably  full  discussion  of  a  few  topios  is  far  prefer- 
able to  a  meager,  ill-considered  discussion  of  many. 

Regarding  metal  sleepers  it  was  reported  that  their  use 
had  as  yet  been  too  restricted  to  enable  definite  recom- 
mendations to  be  made.  The  varying  conditions  of  differ- 
ent countries  rendered  a  universal  indorsement  of  metal 
sleepers  unwise.  It  was  stated,  for  instance,  that  while 
in  Eg>'pt  steel  sleepers  were  impracticable,  because  of  the 
corroding  effects  of  sand  in  India,  the  use  of  metal  sleepers 
was  enforced,  because  of  the  attacks  of  ants  upon  wooden 
ties.  In  our  country,  we  may  add,  an  obstacle  to  the  use 
of  metal  ties  arises  in  their  cost ;  we  can  keep  ourselves 
supplied  with  wooden  ties  for  the  interest  upon  the  in- 
vestment which  metal  ties  would  call  for.  Despite  the 
irresolution  of  the  section  which  discussed  the  use  of 
metal  ties,  the  congress  as  a  whole  finally  gave  formal 
indorsement  of  their  use  upon  important  stone-ballasted 
lines. 

Continuous  brakes  were  discussed,  and  the  congress 
urged  their  more  general  adoption.  There  were  developed 
marked  differences  of  opinion  as  to  the  desirability  of  an 
automatic  action.  It  seems  rather  odd  to  us  Americans 
to  see  the  question  of  an  approval  of  continuous  brakes 
up  for  discussion,  as  but  one  opinion  prevails  here  where 
they  have  proven  themselves  so  essential. 

Another  topic,  equally  odd  to  us,  was  that  of  providing 
better  means  of  communication  between  the  passengers 
and  those  in  charge  of  the  trains.  This  came  up  under 
the  head  of  security  to  passengers,  and  the  congress  form- 
ally recommended  that  such  means  of  communication  be 
provided.  It  is  a  wonder  that  foreign  nations  have  put 
up  with  the  isolation  of  their  compartment-cars  as  long 
as  they  have,  but  if  the  recommendation  of  the  congress 
finds  attention  they  will  learn  to  be  thankful  for  the  sum- 
mer's conference. 

The  subject  of  electricity  and  its  application  to  railway 
working  received  a  large  measure  of  attention,  as  was  to 
be  expected.  No  action  was  taken  by  the  congress,  but 
the  information  presented  to  it  was  very  extended  and 
valuable.  In  signaling  and  switching,  electricity  is  grow- 
ing more  and  more  useful ;  mechanical,  hydrauftc,  pneu- 
nialic  and  electric  power  are  running  races  to  gain  favor 


for  the  purposes  named,  but  electricity  can  never  be  dis- 
tanced ;  for  while  as  a  power  it  may  be  displaced  for  cer- 
tain work,  it  is  always  essential  as  a  means  of  flashing  in- 
telligence, and  is  sure  to  be  employed  in  combination 
with  other  agents  for  many  purposes.  Accordingly  the 
congress  did  well  to  it  give  the  full  attention  that  it 
did.  The  block  system  was  favorably  discussed,  as  was 
the  use  of  the  electric  light  on  cars  and  in  stations.  The 
whole  field  of  electric  practice  as  connected  with  railways 
was  shown  to  be  well  covered  and  successful  employments 
of  the  subtle  agent  were  reported  without  number,  but  it 
was  conceded  that  it  was  too  early  to  prescribe  formally 
any  methods  of  use. 

The  question  of  the  treatment  of  suburban  lines  was  dis- 
cussed at  considerable  length.  In  foreign  countries  these 
suburban  or  local  lines  form  a  class  by  themselves  and 
scarcely  have  counterparts  among  our  roads.  Here  all 
seek  a  common  level  of  traffic.  With  us  the  large  through 
lines  do  not  disdain  the  suburban  commuters;  on  the  con- 
trary, they  seek  them  and  in  fact  really  carry  the  great 
bulk  of  them.  On  the  other  hand  the  "  local  road"  is  a 
rarity  that  is  not  dreaming  of  or  planning  for  a  slice 
of  through  traffic.  Abroad  the  distinctions  are  made, 
although  the  bringing  of  the  subject  before  the  congress 
indicates  that  the  one  class  trenches  upon  the  other's 
supposed  rights  to  some  extent  in  freight  as  well  as  pas- 
senger-traffic. This  was  one  of  the  few  questions  upon 
which  the  congress  formally  expressed  itself.  It  con- 
cluded that  these  local,  or  suburban  lines,  known  as 
secondary  lines,  should  be  distinctly  considered  as  feeders 
and  that  they  should  not  be  built  with  a  view  of  attacking 
the  interests  of  the  loiger  lines,  and  that  they  should  in 
return  receive  full  courtesies  of  traffic  exchanges,  common 
platforms,  etc.,  from  the  through  lines.  | 

The  question  of  Sunday  rest  received  earnest  consider- 
ation. It  was  early  found  best  to  treat  the  question  less 
as  a  matter  of  sanctity  than  as  a  matter  of  rest  for  em- 
ployes. The  continental  habit  took  rather  unkindly  to 
the  theory  of  sin  in  Sabbath  breaking.  When  viewed  in 
the  business  light,  it  was  found  that  railway  work  can  be 
lessened  if  determined  effort  to  that  end  be  made.  It 
was  shown  that  the  Great  Western  Railway,  of  England, 
had  succeeded  admirably  in  reducing  Sunday  work.  In 
1884  only  3.70  per  cent,  of  the  total  passenger-train  mile- 
age and  6.03  per  cent,  of  the  freight-train  mileage  of  that 
road  was  run  on  Sundays.  Accordingly,  the  Sunday  ser- 
vice of  the  employes  was  largely  reduced.  That  road  has 
13,406  men  in  the  traffic  department  and  14,551  men  in 
the  locomotive  department.  Of  these  only  33  per  cent, 
of  the  traffic  department  men  and  10.82  per  cent,  of  the 
locomotive  deparement  men  are  required  to  work  on 
Sundays,  either  full  or  part  time.  Moreover,  a  large  pro- 
portion of  these  work  only  on  alternate  Sundays,  or  only 
occasionally  or  only  for  parts  of  the  day.  To  illustrate — 
of  the  4,413  men  in  the  traffic  department  who  work  Sun- 
days, only  319  work  every  Sunday,  and  of  these,  86  only 
work  the  full  day;  in  work  for  three  hours,  and  the 
balance  for  varying  fractions  of  the  day.  Similar  propor- 
tions of  Sunday-working  men  are  found  in  the  locomotive 
department.  All  this  shows  what  can  be  done  in  the 
way  of  reducing  Sunday  labor.  The  congress  disposed  of 
the  question  by  recommending  a  "periodical"  rest  for 
employes,  to  be  made  to  coincide  with  Sunday  as  far  as 
practicable. 
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The  subject  of  railway  statistics  was  found  to  present 
many  difficult  aspects.  The  need  of  universal  railway 
statistics  was  freely  conceded,  but  no  scheme  could  be 
united  upon.  There  is  an  international  bureau  of  railway 
statistics  in  operation  in  Vienna,  and  although  its  work 
is  valuable,  it  lacks  comprehensiveness  and  leaves  many 
iX)ints  untouched.  The  difficulty  lies  in  the  varying 
practices  of  different  countries  and  in  the  differing  esti- 
mates of  the  values  of  .unity.  There  is  an  unquestioned 
need  of  more  complete  statistics  of  the  world's  railways, 
and  it  is  to  be  regretted  that  the  convention  accomplished 
nothing  for  their  future  preservation.  There  are  many 
principles  of  railroading  that  can  be  considered  properly 
only  in  the  light  of  complete  statistics.  Although  false 
conclusions  may  readily  be  drawn  from  misleading  group- 
ings of  figures,  and  although  "  averaging  "  from  such  fig- 
ures frequently  leads  to  the  choice  of  erroneous  premises 
upon  which  to  base  theories  of  railway  management, 
there  still  remains  a  large  element  of  usefulness  in  such 
figures,  and  a  plan  of  international  groupings  of  statistics 
should  be  earnestly  studied.  • 

In  this  direction,  among  others,  the  greater  benefits  of 
a  congress  are  to  be  sought.  There  is  greater  good  to  be 
gotten  from  international  conferences  and  comparisons  of 
experience  when  such  questions  as  this  and  the  theories 
of  pooling,  rate  making,  classification,  rebates,  stock 
watering,  railway  finance,  railway  bankruptcy  and  reor- 
ganization, receiverships,  etc.,  are  discussed,  instead  of 
mechanical  questions.  There  is,  in  other  words,  more 
benefit  to  be  derived  from  international  discussions  of 
the  theories  of  railway  management  than  from  discussions 
of  mechanical  questions.  The  latter  can  be  profitable, 
unquestionably,  but  not  in  the  degree  that  the  former 
will. — Railway  Rei'iew. 


PHILADELPHIA'S    RAILWAY    FACILITIES. 


An  enterprising  Chicago  newspaper  recently  made  the 
startling  statement  that  no  less  than  twenty-two  trunk 
lines  of  railway  radiate  from  that  city  toward  all  points  of 
the  compass.  These  lines  in  turn  send  out  their  branches, 
forming  a  network  comprising  from  25,000  to  30,000  miles 
directly  centering  in  Chicago — a  vastly  greater  mileage 
than  that  of  the  entire  railway  system  of  Great  Britain. 
This  stupendous  railway  service  exists  in  connection  with 
a  magnificent  natural  highway  afforded  by  the  chain  of 
great  lakes,  on  one  of  which  Chicago  is  situated,  and  by 
means  of  which  vessels  of  large  size  can  transport  freight 
and  passengers  between  that  city  and  other  points  in 
quite  a  number  of  states  and  Canada.  The  traffic  on  the 
lakes  is  very  great,  but  the  business  done  by  the  railways 
far  surpasses  it;  and  Chicago's  phenomenal  growth  in 
population  and  commercial  and  manufacturing  activity 
owes  more  to  the  railways  centering  there  than  to  the 
natural  advantage  of  the  site  of  the  city  on  Lake  Michi- 
gan. Capital  and  business  enterprise  are  attracted  to 
points  offering  commercial  advantages,  and  Chicago's  ad- 
mirable transportation  facilities  have  induced  the  estab- 
lishment there  of  all  kinds  of  manufactories.  By  rail  and 
lake  the  materials  of  manufacture  can  be  drawn  from  an 
unlimited  range,  and,  on  the  other  hand,  a  boundless 
market  for  finished  products  is  easily  reached  by  over  a 
score  of  railways,  which  actively  compete  with  one  an- 


other for  the  privilege  of  carrying  the  goods,  and,  conse- 
quently, render  the  service  at  the  lowest  rates  known  for 
transportation  throughout  the  world. 

In  sharp  contrast  with  the  facilities  for  transportation 
afforded  to  the  manufacturers  and  merchants  of  Chicago 
stands  the  meagre  railway  service  vouchsafed  to  Philadel- 
phia. Here  is  the  principal  manufacturing  city  of  the 
country,  in  staple  products,  supplied  with  only  two  trunk 
lines,  one  of  which  forms  the  only  connection  Philadel- 
phia at  present  commands  with  the  west  and  south.  Be- 
tween Philadelphia  and  New  York  there  are  only  two 
railway  lines.  Between  Philadelphia  and  the  anthracite 
coal  regions  there  are  also  only  two  railway  lines,  for, 
though  coal  can  be  hauled  over  several  routes  by  rail  and 
canal,  it  must  finally  reach  the  city  under  the  auspices  of 
either  the  Philadeiphia  and  Reading  or  the  Pennsylvania 
Railroad.  The  Delaware  river  enables  Philadelphia  to 
transact  a  considerable  maritime  business,  having  in  this 
respect  but  one  complaint  to  make,  which  is  the  distance 
from  the  sea.  Nevertheless,  the  coastwise  trade  of  the 
city  is  very  great  and  its  foreign  commerce  is  consider- 
able. So  far  as  water  communication  is  concerned,  Phila- 
delphia is  certainly  abreast  of  Chicago,  but  compare  the 
twenty-two  trunk  lines  of  the  latter  city  with  the  two  of 
the  former,  and  observe  how  the  city  which  Penn  founded 
in  1692  is  overshadowed  by  the  Lake  City,  which  was 
hardly  known  fifty  years  ago.      ..-c    .  ... 

Not  many  years  since  quite  a  number  of  independent  rail- 
ways connected  Philadelphia  with  inland  towns  from  twenty 
to  sixty  miles  distant.  Some  of  them  ran  in  the  direction 
of  the  anthracite  coal  regions,  and  could  have  been  ex- 
tended thither  if  their  owners  had  willed  it,  and  Philadel- 
phia manufacturers  would  undoubtedly  have  been  greatly 
benefited  in  their  ability  to  get  cheaper  coal  than  they 
have  ever  had.  Other  lines  could  have  been  extended  to 
southern  and  western  points,  enlarging  the  market  for 
Philadelphia  goods,  which  have  always  had  an  excellent 
reputation  for  careful  manufacture  and  honest  compKDsi- 
tion.  To-day  there  are  in  existence  but  two  independent 
lines,  the  Pennsylvania  Railroad  Company  having  ab- 
sorbed a  large  number,  and  the  Philadelphia  and  Reading 
Railroad  Company  the  remainder.  Even  the  canals  which 
extend  into  the  interior  of  Pennsylvania  and  across  New 
Jersey  have  passed  into  the  control  of  these  two  com- 
panies and  are  operated  in  harmony  with  their  railway 
lines,  as  Philadelphia  shippers  know  thoroughly  well.  It 
is  very  unfortunate  for  Philadelphia  that  its  minor  rail- 
ways have  been  controlled  by  unambitious  capitalists 
who  thought  more  of  leasing  their  short  lines  for  assured 
rentals  than  they  did  of  developing  their  properties  into 
great  systems  connecting  the  Quaker  City  with  distant 
points.   ,.■>".:.'  ■'■  '•■',';:.'•'•"■'-,'■".  7  .:'.-' ';    ''     ''  '" 

Latterly  Philadelphia  has  been  favored  with  some 
promise  of  an  important  enlargement  of  its  railway  facili- 
ties. Adverse  influences  have  been  brought  to  bear 
against  one  of  the  projects,  however,  and  at  present  the 
extension  of  the  Baltimore  and  Ohio  Railroad  from  Balti- 
more to  Philadelphia,  appears  to  be  the  only  scheme  in 
this  direction  that  has  any  reasonable  prospect  of  success. 
The  completion  of  this  new  railway  between  Baltimore 
and  Philadelphia  is  expected  to  be  accomplished  during 
the  coming  winter,  when  Philadelphia  will  be  brought 
into  direct  communication  with  the  vast  territory  reached 
by  the  most  southern  of  the  great  east  and  west  trunk 
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lines.     This  will  be  an  epoch  in  the  history  of  Philadel- 
phia, and  its  citizens  look  forward  to  new  growth  with 
the  wider  opportunities  thus  opened  to  them.     The  legal 
fight  over  the  South   Pennsylvania  Kailroad,  which  was 
to  form  an  outlet  to  the  west  via  the  Philadelphia  and 
Reading  Railroad,  is  regarded  with  interest,  but  with  no 
hope  that  the   Pennsylvania  Railroad   Company  will   be 
defeated  in  its  plans  to  prevent  the  building  of  a  parallel 
line ;  the  influences  arrayed  against  the  new  railway  are 
too  formidable.     If,  however,  the  legal  authority  of  the 
commonwealth,  which  has  been  invoked,  should  decide 
that  the  persons  who  are  in  treaty  for  the  abandonment 
of  the  proposed  railway  are  guilty  of  an  infraction  of  the 
state  constitution,  and   should    be  able   to  prevent   the 
proposed   merger  of   the   South    Pennsylvania  with  the 
Pennsylvania  Railroad,  it  is  very  probable  that  Philadel- 
phia capitalists  would  join  hands  with  Pittsburgh  capi- 
talists to  complete  a  line  so  full  of  promise  to  both  cities. 
The  business  depression  through  which  we  are  passing 
has  taught  many  bitter  lessons,  but  one  of  the  most  im- 
portant is  the  lesson  learned  by  the  town  or  city  depen- 
dent upon  one  railway.     The   residents  of  that  town  or 
city    have    paid    passenger   fares    and    freight    rates   that 
recognize  no  difference  between  good  and  bad  times,  for 
they  maintain  the  old  figures.     The  citizens  of  competing 
points,  however,  have  been  shown  to  what  low  rates  it  is 
possible  for  railway  charges  to  fall,  and  it  has  often  been 
possible  for  them  to  secure  business  from  competitors  at 
other  points  simply  by  reason  of  the  difference  in  freight 
rates,  although  the  successful  establishment  might  have 
the  longest  haulage.     So  far  as  its  western  business  is 
concerned,   Philadelphia   has  realized  the  disadvantages 
of  such  a  position.     It  is  for  its  own  citizens  to  determine 
whether  the  future  will  bring  any  change  in  this  respect, 
for  to  the  immense  wealth  controlled  in  the  chief  city  of 
Pennsylvania   all   things   should    be   possible,  especially 
ready  access  to  all  the  markets  of  the  country. — Iron  Age. 


English  Railways  in  1884. 


The  Board  of  Trade  returns  relating  to  the  railways  of 
the  United  Kingdom  in  the  year  1884  have  been  issued. 
They  show  that  during  the  twelve  months  1 83  miles  of  new 
railway  were  opened — a  somewhat  smaller  mileage  than 
that  constructed  in  1883  and  1882.  New  capital  to  the 
extent  of  /i  5,1 55.000  was  authorized,  or  considerably  less 
than  in  1883,  but  the  total  of  ^16,543,000  called  up  is 
about  the  same  as  in  the  previous  year.  Of  this,  the 
amount  thus  called  up,  about  /5,ooo,ooo  was  in  ordinary, 
and  similar  amounts  in  preference  and  debenture  stocks. 
As  regards  the  revenue,  the  returns  show  that  while  the 
goods  traffic  fell  off  by  £\  fi^^i ,000,  the  passenger  receipts 
increased  ^522,000  for  the  twelve  months.  The  total  goods 
receipts  are,  however,  only  about  ;^7o,ooo  below  the  1882 
figures.  The  increase  of  about  11,250,000  in  the  num- 
ber of  passengers  carried  compares  with  an  increase  of 
nearly  29,000,000  in  the  case  of  1883  over  the  previous 
year.  In  the  current  year  to  date  the  passenger  receipts 
also  show  a  decrease.  The  companies  in  1884  were  able 
to  effect  savings  amounting  to  _;£i5i,ooo  in  the  expenses, 
which  left  the  net  revenue  ^^388,000  below  the  correspond- 
ing figures  of  the  previous  year.  These  net  receipts  repre- 
sented 4.16  per  cent,  on  the  paid-up  capital,  as  against 


4.29  per  cent,  in   1884.     The  main  features  of  the  returns 
are  summarized  in  the  subjoined  figures:  r. 

1882.  1883.  1884. 

Mileage..     ....     18,457  ^         18,681  18,864 

Capitai.— Authorized C^n.l^^.ooi  ;C904.95i,'4»  ;<^92o,  106,0,0 

Paid-up,  total 767,899,570  784,921,312  801,464,367 

Per  mile 4«,6o5  42.017  42,486 

Ordinary 283,574,028  293,437,106  298,983,446 

(.uranteed     93,935,014  94,672,823  95.603,613 

Preferential 201,114,958  200,888,198  205,809,234 

Loans... 17,042,059  15.323.505  14.793.420 

Deb.  stock 172,233,511  180,599,680  186,274,654 

RECEii-rs-Passengers 28,796,813  29,508,733  30,030,450 

Per  cent,  of  total 41.51  41.53  42.58 

Goods ^37.740,315  ;^38,7oi,3i7  ;fi37.67o,592 

Per  cent,  of  total 54.40  5446  53.42 

Total  Tk.xffic  Receipts ;£66,537,i28  ;^68,2io,o52  ;C67,7oi,042 

C''^'"''^"•    •:, 3,605  3,651  3.589 

Per  train  mile 5s.  2d.  5s.  id.  ss.  od. 

MlSCKI-LANEOl'S    RECElfT.S {.-iM^.^f^  £,i,%':,1,1'ii  ^3,821,601 

Per  cent,  of  total 4.0Q  4.01  4.00 

Total  Receipts ^69,377,124         £j\,o6-2,-27o         £jo,s2'2fiA^ 

EXPENDITIRE 36,160,436  37,368,562  37,217.197 

Per  cent,  of  total  receipts.  52  53  53 

Net  Receipts    . ;{;33,2o6,688  ^.^3,693.708  /:.33.305,446 

Percent,  paid-up  capital..  4.32  4.29  4.16 

No.  passengers  carried 654,838,295  683,718,137  694,991,860 

In  the  year  the  companies  issued  766,691  season  tickets, 
or  134,641  more  than  in  1883.  Of  minerals,  183,615,556 
tons  were  passed  over  the  lines,  or  about  5,870,000  tons 
decrease,  and  of  general  merchandise  75,712,330  tons,  or 
1,185,016  tons  decrease.  For  the  twelve  months  the  pas- 
senger-trains ran  143,144,694  miles  against  138,176,940 
in  1884,  and  the  goods  and  minerals,  126,672,783  miles 
against  127,983,253  in  the  previous  year.  As  regards  the 
rolling-stock,  the  companies  now  own  14,827  locomotives, 
33,031  passenger- vehicles,  12,514  vehicles  attached  to  pas- 
senger-trains, 454,945  wagons,  and  12,236  miscellaneous 
vehicles,  giving  a  grand  total  of  512,726  vehicles  of  all 
sorts. 


Rail'way  Enterprise  in  China. 


Advices  from  China,  we  are  informed,  says  the  London 
Times,  express  surprise  at  the  lack  of  business  enterprise 
on  the  part  of  British  manufacturers  of  locomotive 
engines,  rolling-stock,  and  railway  material,  compared 
with  that  shown  by  their  German  competitors,  who  have, 
it  is  reported,  dispatched  agents  to  all  parts  of  the  Chinese 
empire  with  models  and  patterns,  in  search  of  orders. 
The  last  two  loans  floated  in  London  are  believed  to  be 
the  forerunners  of  a  series  of  similar  operations,  the  pro- 
ceeds of  which  are  to  be  devoted  to  opening  up  the 
country  by  means  of  steam  communication,  and  the 
enterprising  Germans  are  apparently  determined  to  be 
the  first  in  the  field  if  they  can.  The  London  Daily  Tele- 
graph also  has  the  following  in  its  money  article,  which 
we  reproduce  in  order  to  endeavor  to  arouse  our  manu- 
facturers to  enter  into  healthy  competition  in  a  field 
where  they  have  previously  taken  the  lead  entirely  :  "  In 
connection  with  the  loud  complaints  heard  as  to  the 
depression  of  trade  it  may  be  interesting  to  note  that  the 
advices  just  received  from  China  allude  to  the  culpable 
indifference  shown  by  English  manufacturers  to  the  op- 
portunities for  extending  their  business  in  that  empire 
which  have  been  created  since  the  conclusion  of  peace 
with  France.  Taking  for  granted  that  China  will  erelong 
be  opened  up  by  railways,  and,  in  anticipation  of  the  first 
steps,  representatives  of  leading  German  firms,  such  as 
Krupp,  of  Essen,  and  other  nearly  as  celebrated,  are,  it 
appears,  now  busy  securing  concessions,  taking  contracts 
for  rails,  machinery,  etc.,  and  in  various  ways  establishing 
in  China  a  foothold  which  their  own  energy  and  ingenuity 
and  the  ever-watchful  diplomacy  of  the  German  empire 


'\  ."•?  -''* .  \\f 


AMERICAN    RAILROAD    JOURNAL. 


203 


may  be  trusted  to  render  permanent.  The  process  is 
similar  to  that  which  the  Germans  have  found  so  effective 
in  Japan,  and  will  doubtless,  unless  checked,  have  similar 
results.  The  last  number  of  Kithlow's  Trade  Review  con- 
tains, among  other  notices  of  German  progress  which  are 
not  very  pleasant  reading  for  an  Englishman,  a  paragraph 
on  trade  with  Japan,  stating  that  a  large  contract  for  rail- 
way material,  locomotives,  and  wagons  had  fallen  to  Diis- 
seldorf  and  Deutz  firms,  and  adding :  '  This  is  said  to  be 
the  first  consignment  from  Europe  to  Japan,  and  it  is 
very  noteworthy  that  German  manufacturers  have  secured 
two  contracts  in  the  face  of  British  competition,  which  is 
driven  out  of  the  field  in  that  distant  island  empire.  The 
railway  system  of  Japan  has  attained  a  length  of  225 
miles,  and  is  increasing  steadily.'  If  English  producers 
have  not  utterly  lost  heart  under  prolonged  depression 
they  will  take  warning  by  such  experiences,  unless  they 
are  content  to  see  the  best  of  the  Chinese  trade  pass  into 
the  hands  of  their  rivals." 


.1.  Export   of  American   Locomotives. 

It  is  not  generally  known  that  the  export  of  loco- 
motives alone  is  now  large  and  nearly  $3,000,000  in 
value  yearly,  and  also  that  these  instruments  of  power, 
traffic  and  transportation  are  doing  something  to  honor 
the  American  name  in  countries  rarely  visited  by  an 
.\merican  steam  vessel.  According  to  Bradstreet's,  dur- 
ing the  fiscal  year  ending  June  30th,  1884,  282  locomotive 
engines  were  exported  from  the  United  States  to  foreign 
countries,  valued  in  the  manifests  at  $2,819,946,  or  nearly 
$10,000  each.  Of  car-wheels  the  number  sent  was  14,335, 
value  $135,133,  and  of  stationary  engines,  135,  value  $171,- 
000.  It  would  be  safe  to  assume  the  railway  motor  ma- 
terial exported  to  be  $3,000,000  in  all,  a  very  creditable 
aggregate,  and  just  double  the  like  export  of  1881-82, 
when  133  locomotives  were  sent  out,  valued  at  $1,455,717. 
These  locomotive  exports  for  1883-84  were  to  the  follow- 
ing countries :  \         . 

Number.    Value. 

Argentine  Republic 65  $906,163 

United  States  of  Colombia  (and  Panama) ; 49  402,405 

Mexico 34  341,865 

Brazil 32  296,113 

Dominion  of  Canada 27  208,339 

Chili 19  232,569 

Australia 14  107,000 

Central  America 14  113,600 

Cuba 13  93,834 

Spain 6  63,743 

San  Domingo ..;;..   3  13,225 

Sweden 3  ^^5,000 

Venezuela 2  9,870 

England i  6,616 

This  distribution  is  so  wide  and  so  well  maintained  for 
a  series  of  years  that  there  must  be  a  definite  cause  to  be 
found,  and  it  is  probably  due  to  the  one  cause  of  superior 
quality.  In  the  previous  three  fiscal  years  the  exports 
were,  99  in  1881,  133  in  1882,  and  219  in  1883,  each  ending 
June  30th  of  the  year  named.  ^       .- :■  .  ■,     = :     ,. 

It  is  shown  by  the  export  statistics  of  the  last  ten  fiscal 
years  that  the  locomotives  sent  from  the  United  States  to 
South  America  were  430  in  number,  valued  at  $4, 541, 166 ; 
203  of  these  going  to  Brazil,  84  to  Colombia,  72  to  the 
Argentine  Republic,  37  to  Peru,  and  31  to  Chili.  Canada 
and  British  Columbia  have  taken  208.  valued  at  $1,908,129; 
Mexico  167,  value  $1,808,699;  Australia  115,  valued  at 
$1,079,170  ;  Cuba  88,  $772,91 1  ;  Russia  58,  value  $778,500; 
Central  America  22,  $108,022;  Turkey  12,  $182,00;  Spain 
9.  England  8,  and  France  i,  these  last  countries  being  less 


advanced  in  the  science  of  transportation  by  rail  than  the 
countries  using  American  engines,  presumably. 

It  is  altogether  a  remarkable  record,  and  some  points 
of  probable  importance  are  indicated.  First,  the  American 
locomotive  is  built  with  a  different  position  for  the  driv- 
ing shafts  communicating  the  power  to  the  axle,  the 
American  being  external  and  the  English  internal,  or  be- 
tween the  wheels.  The  valve-faces  open  internally  in  a 
narrow  space,  diflScult  of  access,  in  the  English  engine. 
In  the  American  they  are  open  externally,  and  are  readily 
accessible  for  refacing  and  repairs  of  the  worn  cylinder, 
while  to  reach  the  English  valve-faces  the  machinery  must 
be  taken  apart  almost  entirely,  involving  much  delay. 
And  because  of  this  costly  delay  the  engines  are  run  until 
they  are  much  worn,  and  steam  is  wasted  as  well  as  other 
risks  incurred. 

The  English  claim  greater  steadiness  for  the  running 
of  the  interior  connections,  but  the  axle  is  a  difficult  piece 
to  make,  and  it  often  breaks.  Severe  accidents  with  loss 
of  life  have  recently  occurred  from  a  broken  axle  of  this 
sort.  Attempts  have  been  made  in  England  toward  the 
use  of  the  American  device,  but  they  were  not  p)ersisted 
in.  But  the  free  choice  of  Australia  has  taken  1 1 5  of  our 
engines  on  test  of  their  working  efficiency,  Brazil  over 
200,  the  states  of  the  river  Plata  75,  and  thirty  other  coun- 
tries more  or  less  each,  all  for  the  same  reason,  that  they 
proved  more  eflficient  in  actual  work. 


A  Wonderful  Peruvian  Railway. 


One  of  the  most  wonderful  pieces  of  engineering  in  the 
world  is  the  railway  stretching  from  Lima  and  Callao  to 
the  crest  of  the  continent,  where  the  famous  mines  of  the 
Cerro  del  Pasco  are,  the  source  of  the  ancient  riches  of 
the  country',  from  which  tons  upon  tons  of  silver  have 
been  taken  and  which  still  hold,  if  the  testimony  of  the 
mineralogists  can  be  relied  upon,  the  richest  deposits  on 
the  surface  of  the  world.  The  railway  was  never  com- 
pleted. Mr.  Meiggs  carried  it  from  Lima  to  the  crest  of 
the  Andes  at  a  cost  of  $27,000,000  and  7,000  human  lives, 
and  gained  for  himself  a  reputation  for  energ>'  and  ability 
surpassing  any  man  that  ever  came  to  this  continent,  but 
he  died  with  50  miles  of  track  yet  to  be  laid.  No  one  has 
been  found  with  the  courage  to  finish  the  work,  until  a  few 
weeks  ago  Michael  Grace,  of  New  York  City,  whose  brother 
and  partner  in  that  enterprise  is  Mayor  William  R.  Grace, 
made  a  contract  with  the  government  under  the  terms 
that  he  is  to  be  given  the  road  as  it  stands,  with  all  its 
equipment,  if  he  will  complete  it  to  its  original  destina- 
tion. He  agrees  to  complete  the  remaining  50  miles  of 
railway  and  pump  out  of  the  mines  of  Cerro  del  Pasco  the 
water  that  has  been  accumulating  in  them  for  half  a  lazy 
centur)%  in  consideration  for  which  the  government  gives 
him  that  portion  of  the  road  already  completed,  and  all 
the  silver  he  can  get  Out  of  the  mines  during  the  next  99 
years,  he  paying  the  nominal  rental  of  $25,000  a  year  for 
the  use  of  the  property.  The  sensation  of  riding  up  this 
railway,  together  with  the  rapid  ascent  from  the  sea  level 
to  the  mountain's  crest,  produces  a  sickness  called 
"  siroche,"  often  fatal,  and  usually  sending  people  to  bed 
for  several  weeks.  The  symptons  are  a  terrible  pressure 
up>on  the  temples,  nausea,  bleeding  of  the  nose  and  ears 
and  faintness,  but  the  effects  can  be  avoided  by  taking 
precautions  and  observing  rules  that  experience  has  sug- 
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gested,  the  chief  ones  being  to  take  a  glass  of  brandy  and 
keep  perfectly  quiet,  as  the  slightest  degree  of  exercise 
will  floor  the  strongest  man.  People  who  are  compelled 
to  make  the  ascent,  if  they  have  not  become  accustomed 
to  it,  usually  take  two  or  three  days  for  the  journey,  stop- 
ping off  at  the  stations  along  the  line  and  going  to  bed  at 
once  upon  reaching  the  town  of  Chicla,  which  stands  at 
the  summit. 


"  Railroad  "  and  •♦  Railway." 


It  would  be  a  great  boon  to  the  whole  community,  says 
the  National  Car-Builder,  and  especially  to  newspaper 
writers  and  the  publishers  of  railway  literature,  if  the 
terms  "  Railroad  "  and  "  Railway  "  could  be  merged  into 
one  word,  so  as  to  do  away  with  the  senseless  discrimina- 
tion that  is  kept  up  between  them.  As  it  is  not  easy  to 
invent  a  new  name  to  supersede  both  words,  one  of  them 
must  be  dropped  or  we  must  keep  on  using  both  as  we 
are  now  doing.  There  are,  it  must  be  admitted,  some 
serious  obstacles  in  the  way  of  a  change.  Sundry  weekly 
journals,  and  other  publications  devoted  to  railway  inter- 
ests, have  adopted  one  or  the  other  of  these  terms  as  a 
part  of  their  recognized  names,  and  it  is  too  much  to  ex- 
pect that  any  of  them  will  willingly  change  the  name  they 
have  adopted  for  the  mere  purpose  of  getting  rid  of  a 
term  which  some  other  journals  regard  as  superfluous. 
It  would  be  like  striking  their  flag  for  the  little  matter  of 
uniformity  and  convenience,  when  they  might  just  as  well 
keep  it  flying.  But  the  thing  will  be  done  one  of  these 
days.     It  took  years  of  agitation  to  get  "  standard  time." 

It  may  be  asked,  which  of  these  words,  "  Railroad  "  or 
"  Railway,"  is  intrinsically  the  best  .'*  It  may  be  a  matter 
of  taste,  but  our  own  bias  is  in  favor  of  "  Railway,"  and 
for  obvious  reasons.  It  is  the  shortest  word,  the  most 
euphonious,  the  most  easily  articulated,  and  at  the  same 
quite  as  expressive  and  significant  as  its  rival.  "  Rail- 
road," on  the  other  hand,  is  suggestively  stiff,  formal, 
heavy,  strait-laced  and  solemn.  But  inasmuch  as  both 
names  will  continue  to  be  used  for  a  good  while  yet,  in 
this  country  at  least,  there  should  be  a  uniform  abbrevia- 
tion for  each,  to  be  used  when  it  is  not  desirable  to  write 
the  words  in  full.  As  to  what  these  abbreviations  should 
be,  we  concur  with  the  suggestions  of  the  Railway  Age, 
that  "  Rd  "  and  "  Ry  "  (without  an  apostrophe)  are  the 
most  suitable  for  the  respective  words.  We  have  not 
decided  to  introduce  the  proposed  innovation  in  our 
columns,  but  the  general  adoption  of  something  of  the 
kind  by  leading  railway  journals  is  much  to  be  desired. 


Returns  to  Railway  Capital  in  Germany. 

The  recently  published  statistics  of  the  German  Rail- 
road Union  for  1883,  gives  as  follows  the  percentages  on 
the  capital  invested  earned  by  different  groups  of  railways 
for  successive  years : 

Railways.  :879.  j88o.  i88i.  1882.  1883. 

German 5.41  4.48  4.49  4.72  4.65 

Austrian-Hungarian 4.03  4.15  4.40  4.70  4.76 

Dutch  and  other 3.46  3.83  3.82  4.53  4.90 

Total  Union 4.22  4.33  4.42  4.70  4.69 

The  profits  of  the  German  roads  tend  to  decrease,  pos- 
sibly because  they  are  chiefly  state  lines,  which  are  not 
intended  to  yield  a  large  profit.  The  profits  of  the  line 
in  Austria- Hungary  and  elsewhere  increase  pretty  steadily. 


The  largest  profit  by  a  German  railway  in  1883  was  9.59^ 
per  cent,  by  the  Right  Bank  of  Oder  Railway.  Four  Ger- 
man roads  earned  more  than  8  per  cent.,  two  more  than 
7  per  cent.,  but  no  other  earned  as  much  as  6  per  cent., 
while  fourteen  earned  less  than  3  per  cent.  In  Austria  the 
highest  rate  of  profit  was  16.12  per  cent,  by  the  Emperor 
Ferdinand  Northern,  and  the  next  9.40  per  cent.,  while 
three  others  earned  more  than  8  per  cent.,  two  more  than 
7,  and  seven  others  more  than  6  per  cent.  But  twenty- 
six  earned  less  than  3  per  cent.,  twenty  less  than  2  per 
cent,  and  eight  less  than  1  per  cent.  In  Poland,  the 
Warsaw  and  Vienna  Railway  earned  13  per  cent.;  the  one 
great  Belgian  company  road  earned  5.53  per  cent.,  one 
Dutch  road  6>^,  and  another  6>^. 


The  American  Coal  Fields. 


In  a  lecture  on  coal,  recently  delivered  at  Philadelphia, 
it  was  stated  that  the  United  States  has  an  area  of  440,- 
000  square  miles  of  coal  fields.  100,000,000  tons  of  coal 
were  mined  in  the  country  last  year,  enough  to  run  a  ring 
around  the  earth  at  the  equator  5^  feet  wide  and  5  »4  feet 
thick,  and  there  is  enough  coal  in  the  United  States  to 
supply  the  whole  world  for  a  period  of  1,500  to  2,000 
years.  The  question  of  the  exhaustion  of  the  coal  supply, 
therefore,  is  not  immediately  important.  The  anthracite 
coal  in  Pennsylvania,  it  is  stated,  will  last  250  years,  while 
the  bituminous  coal  in  the  same  district  will  supply  the 
world  for  fifty-seven  years,  and  the  United  States  for  350 
years.  The  same  lecturer  stated  that  it  took  a  prodigious 
amount  of  vegetable  matter  to  form  a  layer  of  coal ;  that 
it  was  estimated  that  the  present  vegetable  growth  of  the 
world  would  make  a  layer  only  one-eighth  of  an  inch  thick, 
and  that  it  would  take  a  million  of  years  to  form  a  coal-bed 
100  feet  thick. 


The  Michigan  Car-Coupling  Law. 


The  following  is  the  full  text  of  the  law  recently  passed 
by  the  Michigan  legislature  in  relation  to  automatic  car- 
couplings  : 

"  An  act  to  provide  for  the  introduction  and  use  on  all 
cars  owned  and  operated  by  any  railroad  company  or 
other  corporation  doing  business  in  this  state,  of  some 
form  of  automatic  car-coupling,  by  means  of  which  all 
cars  may  be  coupled  and  uncoupled  without  the  neces- 
sity of  the  brakeman  or  other  person  passing  between  the 
cars : 

"  Sec.  I.  The  People  of  the  State  of  Michigan  enact,  that 
every  railroad  company  on  and  after  the  first  day  of  July, 
1886,  owning  or  operating  a  railroad  or  any  portion  of  a 
railroad,  wholly  or  partly  in  this  state,  shall  place  or  cause 
to  be  placed,  upon  every  freight-car  thereafter  constructed, 
purchased  or  leased  by  such  corporation,  and  upon  every 
freight-car  owned  or  leased  by  such  corporation  which  is 
sent  to  the  shop  for  general  repairs,  or  for  repair  of  the 
coupling  fixtures  thereof,  with  the  intent  to  use  such  car, 
such  form  of  automatic  or  other  safety  coupler,  at  each 
end  thereof,  as  the  Commissioner  of  Railroads  after  ex- 
amination and  test  of  the  same  may  prescribe.  And  such 
Commissioner  of  Railroads,  on  or  before  May  i,  1886, 
shall  select  two  or  more  different  patterns  of  automatic 
or  safety  couplers  which  will  couple  with  each  other,  and 
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also  with  the  link-and-pin  coupler  now  generally  in  use, 
from  which  patterns  said  railroad  companies  may  select 
couplers  for  use  on  cars,  as  required  by  this  act. 

"  Sec.  2.  The  provisions  of  this  act  may  be  enforced  by 
any  Circuit  Court  of  this  state  in  a  county  through  which 
the  railroad  of  any  company  refusing  to  comply  with  such 
provisions  may  run,  upon  application  of  the  Commissioner 
of  Railroads,  under  such  penalty  as  the  said  Court  may 
determine,  of  not  less  than  $100  for  each  violation  of  the 
provisions  of  this  act."  •-; 


Track- Walkers  in  Russia. 


On  all  railways  in  Russia  track-walkers  are  necessary, 
and  they  frequently  prevent  the  most  frightful  acci- 
dents. Any  neglect  of  duty  on  their  part  may,  on  the 
contrary,  lead  to  the  most  dreadful  results.  On  one  of 
the  Russian  roads  the  track  is  patrolled  before  each  train 
by  a  watchman  on  each  section,  who  carries  forward  a 
number  found  by  him  at  the  beginning  of  his  section  and 
left  on  a  hook  provided  for  it  at  the  end,  even  numbers 
being  carried  in  one  direction  and  odd  ones  in  the  other. 
The  numbers,  which  are  painted  on  metal  plates,  are  hung 
in  view  of  the  trains,  so  that  officials  passing  can  readily 
see  them,  and  by  means  of  a  small  table  of  the  positions  of 
the  numbers  on  any  day  or  hour  can  see  whether  the 
watchmen  are  doing  their  work.  A  hook  without  a  num- 
ber indicates  the  negligence  of  a  watchman,  who  can  be 
readily  identified,  since  every  watchman  is  required  to 
give  notice  when  he  does  not  find  a  number  at  the  begin- 
ning of  his  section,  and  must  do  so  to  avoid  having  the 
carelessness  ascribed  to  him.  ^    ■ 


Improvements  in  Railway-Stations. 


The  improvements  which  have  recently  been  made  in  the 
construction  of  railway-stations  in  this  part  of  the  coun- 
try have  not  received  the  public  commendation  it  deserves, 
says  the  Boston  Herald.  A  number  of  the  railway  com- 
panies that  have  their  termini  in  Boston  have  lately  built 
stations  along  their  lines  that  are  decided  ornaments  to 
the  towns  in  which  they  are  located.  Until  recently,  a 
country  or  surburban  station  has  been  about  the  most 
disagreeable  feature  in  the  place  in  which  it  has  been 
located.  It  has  been  architecturally  ugly  and  thoroughly 
Inconvenient,  while  the  ground  around  it  has  been  main- 
tained in  almost  careful  disorder.  In  this  respect,  Ameri- 
can railway-stations  have  been  in  striking  contrast  with 
the  railway-stations  in  Europe,  which  are  ordinarily  built 
with  great  taste,  while  the  land  in  their  immediate  neigh- 
borhood is  carefully  laid  out.  The  Boston  and  Albany, 
the  Old  Colony,  and  one  or  two  other  companies,  seemed 
to  have  considered  it  expedient  to  copy  this  European 
model,  and  where  new  stations  are  built  these  have  been 
constructed  in  a  manner  which  cannot  be  too  much  com- 
mended. The  influence  of  a  fine  station,  with  the  ground 
around  it  carefully  laid  out,  cannot  fail  to  have  its  effect 
on  the  people  of  the  town  in  which  it  is  situated,  In- 
sensibly, the  buildings  in  the  vicinity  will  be  improved, 
so  as  to  bring  them  up  to  the  level  of  the  model  of  good 
taste  that  has  been  set,  and  by  this  simple  means  an  ob- 
ject lesson  of  the  greatest  value  will  be  taught  in  many 


different  localities.  Even  on  the  score  of  utility,  not  a 
little  can  be  said  in  favor  of  this  new  departure,  for  any 
thing  which  tends  to  make  railway  travel  easier  and  more 
attractive,  tends  also  to  increase  the  patronage  of  the 
railway  companies.  v. 


Standard  Wheel-Tread  and  Flange. 


The  Master  Car-Builders'  Association,  through  its  sec- 
retary, announces  the  following  as  the  result  of  the  ballot- 
ing by  letter  on  the  adoption  of  a  standard  w^heel-tread 
and  flange:  •  ^  -> V'^  \>^  s ^ ^^     ?  -''::    ■    '  ^       ' 

New  York,  September  azd,  1885. 
SiK  : — On  the  question,  "Are  you  in  favor  of  the  adoption  of  the  form  of 
section,  shown  by  the  engraving  in  the  accompanying  circular,  as  a  stand- 
]  ard  for  the  treads  and  flanges  of  cast-iron  and  steel-tired  wheels  ?  "  there 
'  were  233  affirmative  and  146  negative  votes  cast  by  the  members  of  the 
I  Master  Car-Builders'  Association.  As  two-thirds  of  all  the  votes  cast  are 
required  for  the  adoption  of  a  standard,  and  as  the  proposed  "  form  of 
I  section  for  the  treads  and  flanges  of  cast-iron  and  steel-tired  wheels  "  has 
'    not  received  that  proportion  of  the  votes,  it  is  not  adopted. 

On  the  question.  "  Arc  y«u  in  favor  of  the  adoption  of  the  limits  of 
'  variation '  from  the  standard  distance  between  the  backs  of  flanges  recom- 
mended by  the  committee,  and  described  in  the  circular  ? "  there  were  368 
affirmative  and  14  negative  votes  cast.  The  "  limits  of  variation  "—4  feet 
1%  inches,  4  feet  5^2  inches — are  therefore  adopted  as  standard  dimensions 
of  the  Master  Car-Builders' Association. 

..  M.X.  FORNEY,  Secretary. 

_.  71  Broadway,  New  York. 


Work  has  begun  on  the  Chautauqua  Lake  Railway, 
which  is  to  be  run  on  the  east  shore  of  the  lake  between 
Jamestown,  N.  Y.,  and  Mayville,  a  distance  of  twenty 
miles,  with  the  probability  of  being  extended  seven  miles 
to  Westfield  on  the  Lake  Shore  Railway.  Five  hundred 
men  will  be  employed  until  the  road  is  finished.  The 
Company  also  contemplates  building  a  mammoth  sum- 
mer hotel  at  Long  Point. 

Vice-President  E.  S.  Bowen,  of  the  New  York,  Lake 
Erie  and  Western  Railroad,  has  resigned  his  position, 
owing  to  ill-health.  Mr.  S.  M.  Felton,  Jr.,  has  been 
chosen  first  vice-president  in  his  place,  and  Mr.  Charles 
Paine,  second  vice-president.  Mr.  W.  M.  Clements  has 
been  appointed  to  Mr.  Paine's  former  position  as  general 
superintendent  of  the  New  York,  Pennsylvania  and  Ohio 
Railroad. 

The  Association  of  American  Railroad  Superintendents 
held  their  tenth  semi-annual  convention  in  New  York 
City  on  October  15th.  The  association  now  numbers 
one  hundred  and  fifty  members.  The  next  semi-annual 
meeting  will  be  held  in  Cincinnati,  on  April  8th,  1885. 

The  color-blind  test  of  the  employes  on  the  Chicago, 
St.  Louis  and  Pittsburgh  road,  Indianapolis  division,  was 
completed  recently,  and  out  of  1 54  train  employes  and 
yardmen  examined  at  Indianapolis,  only  five  were  deficient 
in  vision. 

Two  Pullman  sleeping-cars  with  side  doors  have  been 
introduced  on  the  Midland  Railway,  of  England.  They 
are  shorter  than  those  of  the  ordinar)-^  type,  and  have  no 
end  doors  or  platforms.        ^     ,  ,  c  .  .  .         . 

In  1875,  the  railway  mileage  of  Canada  averaged  one 
mile  to  900  of  population  ;  at  the  close  of  1884  it  was  one 
mile  to  520  of  f>opulation. 

The  fall  meeting  of  the  General  Time  Convention  was 
held  in  Chicago,  on  October  8th. 
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■\  1  rOOD  is  the  world's  natural  fuel  as  it  is  the  world's 
natural  building  material.  Our  sturdy  ancestors, 
who  when  they  desired  fuel  shouldered  an  axe  and  in 
the  course  of  a  few  hours  hewed  down  sufficient  timber 
to  last  a  month  or  two,  and  when  they  desired  building 
material  hauled  their  logs  to  the  nearest  saw-mill, 
would  open  their  eyes  in  astonishment  if  they  should 
visit  us  to-day  and  see  the  changes  that  have  been 
wrought  by  time  and  wastefulness.  As  fuel,  wood  has 
long  since  ceased  to  be  an  important  factor,  and  as  far  as 
railways  are  concerned  it  is  practically  abandoned.  The 
decrease  in  the  cost  of  coal  and  the  increase  in  the  cost 
of  wood  brought  about  by  its  growing  scarcity,  has  prac- 
tically made  the  "  wood-burner  "  a  curiosity  in  American 
locomotives  ;  and  this  is  not  the  worst  of  it.  So  scarce 
has  timber  become,  and,  as  at  present  indicated,  so  inade- 
quate will  be  the  future  supply  to  the  future  demand, 
that  railways  are  confronted  with  a  scarcity  of  timber  for 
ties,  that  in  a  very  short  time  may  necessitate  an  entire 
change  in  track-construction,  and  the  employment  of  a 
substitute  for  wood. 

Undoubtedly  metallic  ties  are  gaining  ground,  and 
railway  inventors  are  devoting  much  time  to  the  perfec- 
tion of  a  metal  tie  that  shall  effectively  supplant  the 
wooden  tie,  and,  at  the  same  time,  possess  the  attributes 
of  simplicity,  strength  and  cheapness.  This  is  one  way 
out  of  the  difficulty,  and  to  a  greater  or  less  extent  it  will 
be  followed  ;  bUt  there  is  no  reason  why  railways  should 
not  anticipate  the  calamities  following  a  possible  scarcity 
of  tie-timber  before  the  metallic  tie  is  an  assured  success 
and  a  device  generally  adopted.  The  American  Forestry 
Congress  is  doing  good  work  in  the  protection  and 
development  of  American  forests,  and  the  railways  should 
lend  them  encouragement  and  substantial  aid.  The 
ruthless  destruction  of  forests  and  the  absurd  tariff  upon 
Canadian  timber  are  two  salient  points  of  attack,  and 
public  opinion  is  ready  to  sustain  a  well-directed  effort 
pointing  to  the  preservation  and  growth  of  timber  in  this 
country.  State  laws  can  do  much  to  restrain  the  wasteful 
destruction  of  forests,  but  congressional  action  is  neces- 
sary to  affect  the  tariff  upon  imported  timber,  and  there 
is,  happily,  some  hope  that  the  greedy  lumbermen  of  the 
northwest,  who  in  their  desire  to  "  foster  "  American  in- 
dustries would  prevent  the  importation  of  Canadian  lum- 
ber, consequently  depleting  the  timber  supply  of  this 
country,  will  not  be  so  tenderly  considered  as  formerly. 
Unfortunately,  both  the  senate  and  the  house  of  repre- 
sentatives are  not  without  members  who  have  acquired 
and  are  acquiring  fortunes  from  the  timber  industry,  and, 
of  course,  their  voices  will  be  raised  in  favor  of  what  they 
style  "  protection  " — a  very  different  kind  of  protection 
from  that  contemplated  by  the  Forestry  Congress.    Still, 
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we  are  inclined  to  believe  that  public  opinion  will  be  too 
strong  for  these  patriotic  legislators. 

It  is  not  only  in  the  matter  of  tie  material  that  the  tim- 
ber question  app>eals  directly  to  railways,  but  also  in  car- 
construction,  With  nearly  a  million  freight-cars  in  the 
country,  constantly  wearing  out  and  requiring  replace- 
ment, and  a  proportionately  large  number  of  passenger- 
cars  constructed  of  and  finished  in  expensive  woods,  a 
scarcity  of  timber  presents  other  unpleasant  probabilities 
that  should  act  as  incentives  to  the  protection  of  Ameri- 
can forestry  by  American  railways. 

At  the  recent  meeting  of  the  Forestry  Congress,  held 
in  Boston  last  month,  the  subject  was  considered  at 
length  and  steps  taken  to  institute  a  general  protection 
of  timber,  and  the  labors  of  the  Congress  will  probably  be 
productive  of  good  results.  Certainly  they  are  worthy  of 
cordial  support:  by  American  railways,  and  in  this  con- 
nection a  little  thrust  was  given  the  latter  by  Superinten- 
Lauder,  of  the  Old  Colony  Railroad,  who  dwelt  feelingly 
upon  the  necessity  for  efficient  spark-arresters  on  our 
locomotives.  Unquestionably  a  large  portion  of  our 
forest  fires  are  due  to  flying  sparks  from  locomotives, 
and  practical  means  in  which  railways  could  aid  in  the 
preservation  of  timber  are  at  once  presented  in  this 
home  problem  that  can  and  should  be  diligently  studied 
and  solved. 


AN   OLD-FASHIONED   REMEDY. 


"IITE  always  like  to    have  a   text  for    an   editorial 

■    :        homily,  and  an  old  reader  furnishes  us  with  an 

admirable  one.     The  following  extracts  are  taken  from  a 

letter  he  sends  us:  .v  ^.,   :  ---: 

"  I  am  surprised  to  note  in  your  editorial  of  last  month,  that  you  disap- 
prove of  further  railway  construction  for  the  present.  While  it  is  true 
that  the  railways  have  suffered  through  the  universal  depression  of  the 
last  two  years,  it  is  equally  true  that  railway  construction  in  this  country 
is  not  keeping  pace  with  the  increase  and  demands  of  population,  and 
that  we  are  very  much  behind  other  leading  countries  in  this  respect.  Vast 
and  fertile  tracts  of  territory  lie  idle  solely  through  their  remoteness  from 
railway  communication,  and  while  in  the  east  it  is  quite  possible  that  rail- 
way construction  might  for  a  time  cease,  in  the  west  and  south  I  fail  to  see 
that  the  country  or  the  railway  industry  would  be  benefited  by  such  cessa- 
tion. Please  explain  how  you  can  reconciie  your  avowed  advocacy  of  rail- 
way interests  to  your  theory  of  cessation."  :..■    .    ■'■■  .,'...■ 

Willingly.  Our  correspondent  writes  to  the  point,  and 
desires  honest  information.  He  is  entitled  to  have  it  and 
we  will  furnish  it  so  far  as  it  lies  in  our  power.  .       ^ 

In  the  first  place,  it  is  necessary  for  us  to  dispute  a 
statement  of  his,  the  truth  of  which  he  assumes  as  recog- 
nized. He  asserts  as  an  acknowledged  fact  that  "  railway 
construction  in  this  country  is  not  keeping  pace  with  the 
increase  and  demands  of  population,  and  that  we  are  very 
much  behind  other  leading  countries  in  this  respect." 
We  beg  to  differ  from  him.  Per  capita  of  population,  the 
United  States  possesses  a  greater  railway  mileage  than  any 
other  leading  country.    Apportioning  this  mileage  accord- 


ing to  states  and  territories  we  find  that  this  relative  pro- 
portion of  mileage  is  well  kept  up,  and  that  one  state,  New 
Jersey,  possesses  a  greater  railway  mileage  in  proportion 
to  its  area  than  any  other  governmental  division  of  the 
world.  It  would  be  manifestly  unfair  to  contrast  the 
country  as  a  whole,  with  its  tracts  of  undeveloped  and, 
in  many  instances,  sterile  and  uninhabitable  land,  with  a 
thickly-settled  country  of  Europe,  and  estimate  its  com- 
parative mileage  on  the  basis  of  territor)'.  Af)art  from 
this  error  our  correspondent  speaks  truly,  and  we  will  now 
endeavor  to  explain  our  seeming  inconsistency. 

We  grant  that  there  is  need  of  railway  construction  - 
in  certain  portions  of  the  country — in  the  west  and  south, 
as  he  claims,  and  also  in  the  northwest.  In  these  regions 
there  are  green  fields  and  pastures  new  only  awaiting  the  ■ 
advent  of  railway  facilities  before  a  goodly  emigration 
will  take  place,  and  a  strong  tide  of  population  set  in. 
In  healthy  times  railway  construction  in  such  territory 
could  not  begin  too  quickly,  and  in  healthy  times  we 
would  urge  its  immediate  commencement.  But  the  times  ' 
are  not  healthy.  We  have  passed — if  indeed  we  are  not 
still  passing — through  a  period  of  unhealthy  railway 
speculation ;  we  have  seen  railway  after  railway  tumble 
into  the  hands  of  receivers ;  we  have  seen  railway  invest- 
ors drop  from  riches  to  penury  in  a  day,  and  we  arc 
forced  to  conclude  that  the  country  has  suffered  and  is 
suffering  with  what  may  be  termed  a  "  railway  fever." 
Now  there  is  an  old  regiminal  rule  regarding  the  treat- 
ment of  fevers  which  still  obtains  in  country  districts — 
"feed  a  cold  and  starve  a  fever" — and  we  believe  in  it 
heartily.  We  admit  that  the  demands  for  increased  rail- 
way facilities  in  some  sections  are  pressing,  but  we  also 
believe  that  these  sections  can  afford  to  wait  a  year  or  - 
two  before  their  demands  meet  with  compliance.  The 
fever-stricken  condition  of  our  railway  industry'  demands 
that  its  powers  of  digestion  be  given  a  rest,  and  a  little  ^ 
healthy  hunger  will  do  no  harm.  The  fertility  our  corre- 
spondent sf>eaks  of  will  remain  in  these  sections  despite 
the  continued  absence  of  railways,  and  in  two  or  three 
years  the  lands  will  smile  with  richness  as  now.  It  takes 
strength  to  develop  such  sections,  and  the  railways  have 
not  yet  strength  enough  to  undertake  the  task.  Give 
them  a  year  or  two  of  rest,  and  when  they  have  entirely 
recovered  their  vigor — when  the  speculative  features  of 
railway  construction  have  disappeared — when  sufficient 
safeguards  are  thrown  around  railway  operation  to  pre- 
vent paralleling — then  we  may  consider  the  time  arrived 
for  the  resumption  of  railway  construction. 

In  the  early  days  of  railways  in  this  countr\'  the  great 
political  parties  of  the  nation  were  divided  on  the  ques- 
tion of  "  internal  improvements,"  and  congress  rang  with 
animated  debates  on  the  subject.  The  Journal  was, 
even  at  that  remote  period,  an  established  paper  of 
some  years'  standing,  and   it  came  out  squarely  in  favor 
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of  the  improvement  agitation.  So  much  so,  in  fact,  that 
it  bore  as  a  sub-title.  "  Advocate  of  Internal  Improve- 
ments."  But  the  circumstances  were  widely  different 
from  those  now  existing.  Then  the  country  was  suffer- 
ing for  lack  of  means  of  necessary  communication.  In- 
terstate traffic  was  clogged  and  dull,  and,  to  continue  the 
simile,  a  "  railway  cold "  had  settled  upon  the  country. 
Pursuing  the  homely  treatment,  and  in  strict  accordance 
with  the  before-mentioned  rule,  the  Journal  then  urged 
the  remedy  of  "feeding  the  cold."  The  position  of  the 
Journal  is  the  same  now  as  then,  and  in  both  cases  it 
spoke  in  what  it  considered  the  true  interests  of  American 
railways. 

Whether  or  not  our  correspondent  is  satisfied  with  this 
explanation  we  cannot  say,  but  we  have  answered  him  in 
the  same  honest  spirit  in  which  he  requested  information. 
We  believe  that  the  present  condition  of  the  railway  in- 
dustry is  such  that  a  general  cessation  of  railway  con- 
struction for  a  brief  period  is  the  best  and  truest  remedy 
for  present  ills.  The  discomforts  that  may  temporarily 
follow  would  be  but  trifling  and  evanescent  compared  to 
the  healthy  reaction  that  would  take  place,  and  the 
country-  would  be  better  and  stronger  for  it  in  the  end. 

Still,  no  physician  is  infallible,  and  possibly  a  better 
treatment  than  ours  may  be  suggested.  If  so,  we  would 
be  glad  to  hear  it  and  be  among  the  first  to  urge  its 
adoption.  A  good  physician  should  avoid  bigotry  and 
dogmatism. 


EDITORIAL   NOTES. 


One  dollar  from  New  York  to  Chicago!  That  is  the 
rate  charged  emigrants  by  the  Pennsylvania  Railroad, 
and  under  contract  that  rate  will  prevail  until  February, 
while  other  roads  are  charging  thirteen  dollars  for  the 
same  transportation.  Possibly  the  Pennsylvania  will  get 
the  bulk  of  the  emigrant  travel,  but  the  other  roads  will 
most  certainly  reap  the  greater  profit.  They  would  do  that 
if  they  charged  two  hundred  hundred  dollars  for  the  trip 
and  carried  no  passengers  at  all,  for  zero  is  mathematically 
greater  than  a  minus  quantity,  which  the  profits  of  the 
dollar  traffic  must  be  of  necessity.  There  will  shortly  be 
an  end  to  this  emigrants'  picnic,  however,  for  a  pooling 
agreement  has  been  entered  into  that  will  raise  the  rates 
at  the  expiration  of  the  period  of  contract,  and  in  the 
meantime  there  will  be  a  brisk  and  profitable  speculation 
in  the  purchase  and  sale  of  the  dollar  tickets. 


* 
*     * 


The  North,  Central  and  South  American  Exposition, 
the  revived  New  Orleans  Exposition,  starts  out  well  up)on 
its  career  and  will  be  open  to  the  public  on  November  loth. 
The  failure  of  last  year's  exposition  at  New  Orleans  was  a 
source  of  much  regret,  though  the  mismanagement  which 
characterized  it  was  alone  to  blame,  but  judging  by  the 


prospectus  issued  by  the  new  management  a  very  different 
policy  will  be  pursued,  A  feature  of  the  exposition  will 
be  a  series  of  special  days  for  special  personages  and 
industries,  somewhat  after  the  manner  of  the  state  days 
at  the  Centennial  Exposition  of  1876,  The  opening  day 
is  appropriately  to  be  the  "  American  Peace  Day  "  and 
thereafter  will  come,  in  quick  succession,  days  devoted 
to  the  governors  of  states,  the  press,  to  musicians,  to 
bankers,  to  mayors  of  cities,  and  to  members  of  congress, 
while  New  Year's  Day  is  to  be  a  celebration  of  Emanci- 
pation. This,  coming  from  the  south,  is  a  graceful  com- 
pliment to  the  nation.  January  12th  is  to  be  the  day  of 
an  American  Railway  Congress,  and  all  American  rail- 
ways are  desired  to  send  delegates  to  represent  them.  In 
their  second  endeavor  to  hold  a  representative  exposition, 
the  people  of  the  south  should  meet  with  encouragement 
from  the  north,  and  doubtless  will. 


* 
*     * 


The  Pennsylvania  road  is  one  of  the  few  roads,  if  not 
the  only  road,  that  has  instructed  its  employes  in  the 
subject  of  railway  sanitation.  It  does  not  content  itself 
with  general  instructions  either,  but  furnishes  and  distri- 
butes a  disinfecting  fluid  with  directions  for  use.  For- 
tunately the  country  has  been  spared  a  visitation  of  the 
cholera  this  year,  and  we  have  no  cause  to  fear  the  intro- 
duction and  spread  of  that  disease  until  next  spring,  if  at 
all,  but  the  attention  of  the  Pennsylvania  management  to 
this  important  subject  of  sanitation  has  not  been  thrown 
away.     It  will  bear  fruit  in  the  future. 


* 


While  awaiting  the  cholera  and  anxiously  watching 
its  spread  in  distant  lands,  we  are  are  suddenly  surprised 
by  finding  another  equally  dreaded  disease  at  our  very 
doors.  It  does  not  seem  possible  that  the  small-pox  can 
can  be  confined  to  Montreal  and  the  surrounding  territory 
where  it  is  now  raging,  but  with  proper  care  its  importa- 
tion can  be  confined  to  the  sporadic  cases  which  will  find 
their  way  to  us  despite  the  utmost  watchfulness.  Thank 
God  we  have  not  among  us  such  bigotry  and  superstition 
as  characterize  the  ignorant  classes  of  Montreal,  but  it  is 
far  from  being  true  that  vaccination  is  universal  even 
among  intelligent  people.  It  is,  however,  clearly  the 
duty  of  railways  whose  lines  reach  the  plague-stricken 
districts,  to  see  to  it  that  their  employes  take  the  simple 
precaution  of  being  vaccinated.  If  such  precaution  does 
little  else  than  relieve  the  railways  of  the  responsibilities 
of  carrying  the  contagion  through  the  agency  of  their 
own  operatives,  it  will  yield  sufficient  return. 


* 

*     * 


Judging  by  the  present  aspect  of  affairs  there  is  to  be  a 
lively  little  war  in  Europe,  in  which  Turkey,  Greece,  Ser- 
via,  Bulgaria,  and  a  few  petty  principalities  will  take  part. 
It  is  doubtful  if  any  of  the  great  powers  will  meddle  with 
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the  matter  otherwise  than  diplomatically,  but  their  are 
numerous  individuals  in  this  country  who  would  gladly 
welcome  a  general  European  war  as  a  "  boom  "  to  business 
on  this  side  of  the  Atlantic.  Heaven  forefend  that  we 
should  be  favored  with  prosperity  built  upon  the  neces- 
sities of  war.  We  passed  through  one  such  experience 
twenty-five  years  ago  when  the  strife  was  on  our  own  soil, 
and  we  know  the  harvest  reaped  from  that  kind  of  busi- 
ness prosperity.  It  is  the  delirium  of  prosperity — a  delu- 
sive fantasy — and  no  permanent  well-being  can  be  built 
upon  the  miseries  of  humanity.      , ,  . 


*     * 


Economy  has  struck  the  New  York  Stock  Exchange, 
and  some  of  the  offices  connected  with  the  establishment 
are  to  be  abolished,  others  are  to  be  combined  in  one,  and 
a  general  reduction  of  salaries  is  to  be  made.  Notwith- 
standing this  indication  of  lessened  resources  a  seat  on 
the  exchange  sold  a  few  days  since  for  $30,000,  the  highest 
price  realized  for  a  seat  in  several  years.  What  means 
this  sudden  retrenchment .''  In  this  instance  economy 
resembles  the  individual  who  struck  Billy  Patterson.  It 
is  hard  to  trace  and  the  reason  for  the  attack  is  some- 
what shrouded  in  mystery. 


For  the  benefit  of  railway  patentees  we  state  a  claim 
made  that  nine-tenths  of  the  capital  invested  in  American 
manufactures  is  so  invested  owing  to  the  security  given 
it  by  patents.  And  in  no  field  is  the  patentee  so  ."ure  of 
reaping  a  rich  harvest  from  a  really  good  invention  as  in 
the  field  offered  by  the  requirements  of  our  railways. 


The  Century,  for  October,  is  an  excellent  number,  and 
contains  the  usual  amount  of  interesting  matter  and 
artistic  engravings.  The  subject  of  General  Grant  is 
awarded  considerable  space,  and  it  -might  in  truth  be 
called  the  "  Grant  issue."  Among  the  articles  on  the 
deceased  hero  is  an  illustrated  paper  by  Gen.  Badeau 
on  "  The  Last  Days  of  Grant,"  another  by  Gen.  Porter  on 
"  Lincoln  and  Grant,"  "  Reminiscences  of  General  Grant," 
by  Gen.  Wilson ;  an  illustrated  article  on  "  Riverside 
Park,'  by  William  A.  Stiles;  "  Taps,"  a  poem  by  F.  E. 
Newton,  and  a  poem  by  Richard  Watson  Gilder,  entitled 
"The  Dead  Comrade."  One  contribution  is  of  special 
railway  interest,  "  The  Canada  Pacific  Railway,  '  an  his- 
torical sketch  by  Geo.  M.  Grant.  These  articles  form  but 
a  brief  portion  of  the  attractive  reading  in  the  October 
Century.     :■■..::'',  f  v.  v  ■■.::;■  ,•-  ■;v.-.;  -.^'v-'    ■■'■■■■,./.■    ■ 

A  MOST  useful  and  interesting  work  is  to  be  found  in 
the  "  Biographical  Directory  of  the  Railway  Officials  of 
America,"  published  by  the  Railway  Age  Publishing 
Company,  of  Chicago.  It  presents  an  admirably  compiled 
alphabetical  list  of  the  general  and  division  officers  of  the 
railways  on  the  American  continent,  with  their  official 
position  and  post  office  addresses,  followed  by  Drief  bio- 
graphical notices  and  records  of  their  railway  service. 
The  book  is  handsomely  prepared  and  is  illustrated  with 
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twenty-six  portraits  of  distinguished  railway  men,  an 
appropriate  frontispiece  being  the  portrait  of  George 
Stephenson.  The  work  is  a  valuable  addition  to  railway 
literature,  and  deserves  an  extended  sale.     It  is  sold  for  $4. 

Sec/trist's  Hatid-Book  and  Raikoay  Equipment  and  Mile- 
age Guide  is  published  monthly  at  Chicago  by  J.  B. 
Savage,  under  the  auspices  of  the  Car  Accountants'  Asso- 
ciation of  the  United  States  and  Canada.  It  contains  a 
complete  record  of  the  passenger  and  freight  equipment 
of  all  railways,  number  of  cars,  dimensions,  etc.,  general 
railway  officers  and  location  of  railway  offices,  an  alpha- 
betical arrangement  of  connections  and  conjunctional 
points  were  cars  are  interchanged,  and  a  large  amount  of 
valuable  information  which  is  compiled  and  corrected 
monthly.  The  publication  was  warmly  endorsed  at  the 
recent  meeting  of  the  Car  Accountants'  Association. 

Cassell  &  Co.'S  Magazine  of  Art,  for  November,  is  an 
unusually  attractive  number  even  for  that  publication 
where  every  number  is  attractive.  The  leading  article, 
"  Burnham  Beeches,"  is  illustrated  with  wood  engravings 
of  exquisite  softness.  As  an  art  journal  the  magazine 
stands  confessedly  at  the  front. 

Mr.  Edmund  C.  Pechin,  M.  E.,  has  become  associated 
with  the  editorship  of  the  Iron  Trade  Rez'tew.  Mr.  Pechin 
is  a  prominent  member  of  the  American  Institute  of  Min- 
ing Engineers,  and  in  addition  to  his  editorial  work  w^ill 
prepare  special  contributions  for  the  Review  on  metallur- 
gical topics. 

T/ie  Electrical  Rez'ie^iu,  an  exceedingly  able  weekly 
journal  devoted  to  the  subject  of  electric  lighting,  the 
telephone,  telegraphy  and  scientific  progress  generally,  is 
received  and  is  a  welcome  visitor.  It  is  published  in  this 
city  by  the  Electrical  Review  Publishing  Company,  at  $3 
per  year.  ^     .^ 

Mr.  Thomas  M.  Griffith,  C.  E.,  a  frequent  contributor 
to  the  Journal,  is  the  author  of  an  illustrated  pamphlet 
of  more  than  usual  interest,  entitled  "  A  Brief  History  of 
Suspension  Bridges."  It  is  published  by  the  Trenton 
Iron  Company.  .  -  -  '-.  \ 

The  Signal  Light  is  a  literary  journal  for  railway  men 
published  in  Chicago,  by  J.  P.  Dargitz,  late  traveling  audi- 
tor of  the  Chicago,  Burlington  and  Quincy  Railroad.  It 
has  a  special  department  devoted  to  hygiene. 

The  American  Journal  of  Railway  Appliances,  hitherto 
published  semi-monthly,  now  appears  as  a  weekly.  The 
general  character  of  the  publication  remains  the  same, 
and  its  subscription  price  is  unchanged.     . 

A  new  London  exchange  is  received  in  the  Raikvay 
and  Shipping  Contractor  and  Storekeepers'  Journal. 
Though  but  in  its  third  issue  it  appears  to  be  on  the 
high-road  to  prosperity.  ,      ,. 

A  number  of  early  reports  of  the  Master  Car-Builders* 
Association  have  been  published  in  pamphlet  form,  in- 
cluding the  first  six  annual  reports  from  1867  to  1872. 

The  Exporter  is  the  title  of  an  interesting  English 
periodical  published  in  Hamburg,  and  devoted  to  com- 
mercial and  industrial  interests,      Vv^  \.\  <  .    vi    . 

The  Cincinnati  Artisan  is  an  interesting  monthlj-  publi- 
cation issued  in  Cincinnati,  O.,  and  devoted  to  practical 
science  and  general  industries.        ;■  ,. 

The  railway  guides  for  October,  Appietons'  and  the 
Travelers',  are  both  received,  corrected  to  date. 
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American  Street-Railway  Association. 

PresiJeM/.—CaiUin  A.  Richards,  President  Metropolitan  Rai'road  Com- 
pany, Boston,  Mass. 

Firs/  Vice-President.— ]}x\\M^  S.  Walsh,  President  Citizens'   Riiilway 
Company,  St.  Louis,  Mo. 

Second  Vice-President.— Ylenry    M.    Watson.    President    Buffalo  Street 
Railroad  Company,  Buffalo,  N.  Y. 

Third   Vice-President .—¥.Ayi&TA    Lusher,    Secretary   and    Treasurer 
Montreal  City  Passenger  Railway  Co.,  Montreal,  Canada. 

Secretary  and  Treasurer.— V/\\\i2ira  J.  Richardson,  Secretary  Atlantic 
Avenue  Railroad  Company,  Brooklyn,  N.  Y. 
Office  of  the  Association,  cor.  Atlantic  and  Third  Avenues,  Brooklyn,  N.Y. 

The  Fourth  Annual  Convention  of  the  Association  will  meet  in  St.  Louis, 
Mo.,  on  October  21st,  1885. 


MORE   STATE    ASSOCIATIONS   NEEDED. 


'T^HE  St.  Louis  meeting  of  the  American  Street-Rail- 
way  Association  on  the  21st  of  this  month,  will  be 
the  chief  event  of  the  year  so  far  as  the  interests  of 
American  street-railways  are  concerned.  We  have  often 
dwelt  upon  the  usefulness  of  the  organization,  and  have 
urged  that  membership  therein  should  be  acquired  by 
every  street-railway  company  in  the  country' ;  but  with 
the  acquisition  of  such  membership  the  street-railways 
should  not  cease  their  eflforts  to  obtain  organized  and  con- 
certed action.  Our  territory  is  a  wide  one,  and  every  state 
has  certain  laws  and  regulations  concerning  street-rail- 
ways that  are  peculiar  to  itself.  Unwise  street-railway 
legislation  is  most  common,  and  there  is  scarcely  a  state 
in  which  wise  and  concerted  action  on  the  part  of  the 
street-railways  operating  therein  would  not  be  followed 
by  beneficial  results.  The  organization  of  state  associ- 
ations is  an  imperative  duty  on  the  part  of  the  street- 
ways.  Individually  they  can  do  little  ;  collectively  they 
would  form  a  power  well-nigh  irresistable  when  on  the 
right  side  of  pertinent  questions. 

As  far  as  we  know  there  are  but  two  state  associations 
of  street-railways  ;  the  Street-Railway  Association  of  the 
State  of  New  York,  and  the  Ohio  State  Tramway  Asso- 
ciation. An  inspection  of  the  minutes  of  the  annual 
meetings  of  these  organizations  shows  that  they  are 
doing  as  great  work  in  their  own  states  as  is  the  Ameri- 
can Association  throughout  the  whole  COuntty,  and  being 
confined  in  their  actions  to  the  limits  of  a  single  com- 
monwealth, their  field  is  a  comparatively  easy  one  in 
which  to  operate.  The  New  York  Association  now  has  a 
membership  of  twenty-six  state  companies,  and  the  Ohio 
Association  a  membership  of  twenty-five.  The  meetings 
of  the  organizations  have  been  well  attended,  the  cost  of 
maintenace  slight,  and  each  have  been  favored  with  many 
valuable  reports  and  discussions  on  matters  of  the  greatest 
importance  to  street-railways.  There  appears  to  be  no 
reason  why  similar  associations  should  not  at  once  be 
organized  in  Pennsylvania,  Massachusetts,  Illinois,  and 
other  states  where  street-railways  are  extensively  oper- 


ated, nor  IS  it  necessary  that  such  missionary  work  be 
confined  to  the  larger  states,  for  they  would  serve  a  use- 
ful purpose  in  any  state  or  territoy.  .     i 

More  street-railway  associations  are  wanted,  and  we 
hope  and  believe  they  will  shortly  come  into  existence 
and  be  recognized  as  organizations  of  importance  and 

authority. 

- — , ^ .  ,■,' 

St.  Louis  will  be  favored  with  two  street-railway 
"events"  this  month.  The  American  Street-Railway 
Association  meets  there  on  the  21st,  and  there  has  been 
a  great  street-railway  strike  in  the  city.  We  understand 
that  the  strike  is  pretty  well  over  by  this  time,  and  that 
the  worthy  delegates  to  the  street-railway  convention 
will  not  be  treated  to  the  workings  of  a  strike  as  a  part 
of  their  entertainment.  Such  a  sight  would  no  doubt  be 
instructive,  but  it  would  not  enhance  the  pleasures  of  the 
gathering.  W^e  trust,  at  any  rate,  that  the  strike  is  not 
one  of  the  features  of  entertainment  that  the  St.  Louis 
companies  propose  to  furnish  their  guests  of  the  associ- 
ation. 


CAR-STARTERS. 


BY    AUGUSTINE    W.    WRIGHT. 
[Written  for  the  AiMEKicAs  Railroad  Joi'rnai..] 


The  question  of  car-starters  is  one  of  interest  to  every 
horse-railway,  for  the  original  cost  and  renewal  of  horse- 
flesh is  no  inconsiderable  item  of  the  operating  expenses. 
I  made  a  number  of  experiments  to  ascertain  how  much 
greater  force  was  exerted  by  a  team  in  starting  a  loaded 
street-car,  than  was  required  to  keep  the  said  car  in 
motion  at  an  average  speed  of  six  miles  per  hour.  I 
selected  steady  teams  and  good  drivers,  and  under  these 
favorable  conditions  found  that  upon  new  steel-rail  tracks 
7.1  times  the  power  was  exerted  to  start  the  car,  and 
upon  old  iron-rail  with  low  joints  4.1  times  the  power  used 
to  maintain  the  speed  after  starting  (see  American  Engi- 
neer for  1 88 1,  page  103J.  The  power  required  to  keep  the 
car  in  motion  was  much  less  upon  the  new  steel-rail  track, 
and  shows  that  the  better  the  tracks  the  greater  the  rela- 
tive loss  in  starting  the  loaded  car.  With  a  poor  driver, 
who  allows  his  team  to  start  quickly,  the  relative  loss 
is  much  greater  and  no  inconsiderable  inconvenience  is 
caused  the  unlucky  passengers. 

It  is  chiefly  the  wear  and  tear  of  starting  the  heavy  load 
of  car  and  passengers  which  give  our  horses  such  brief 
railway  lives.  If  the  pavement  in  the  horse-paths  con- 
sists of  any  other  than  well  selected  cobble-stones  of 
suitable  size  and  shape,  the  horses  slip  and  frequently 
strain  their  backs;  an  injury  from  which  they  never 
recover.  To  guard  against  this  slipping  during  unfavor- 
able seasons  of  the  year,  their  shoes  are  removed  and 
caulks  sharpened.  When  our  horses  were  traveling  upon 
wooden  blocks,  at  times  their  shoes  were  removed  and 
sharpened  every  third  day.  This  caused  rapid  hoof 
depreciation,  but  was  the  only  way  to  keep  them  upon 
their  feet. 

This  state  of  aflfairs  has  caused  inventors  to  turn  their 
attention  to  "car-starters,"  and,  I   presume,  each  horse- 
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railway  official  has  been  bored  by  these  inventors  to  the 
same  extent  as  myself,  rendering  life  almost  a  burden, 
I  presume  there  are  not  far  from  2,500  car-starter  patents 
in  the  United  States.  Probably  thirty  are  brought  to  my 
individual  notice  each  year.  They  can  be  divided  into 
these  two  general  classes  : 

1.  Those  in  which,  by  means  of  springs,  the  momentum 
of  the  car  and  its  load  is  stored  up  to  assist  in  starting. 
This  class  is  utterly  impracticable.  In  practice  I  have 
never  found  one  that  would  work.  In  theory  Prof.  John- 
son, of  Washington  University,  St.  Louis,  has  demon- 
strated mathematically,  a.  "  That  it  is  quite  impracticable 
to  store  the  energy  of  a  loaded  street-car,  moving  at  the 
the  rate  of  six  miles  per  hour  with  springs,  d.  That  a  con- 
siderable portion  of  this  energy'  may  be  stored  in  a  small 
cylinder  of  compressed-air  and  made  available  for  starting 
the  car.  c.  That  the  increased  expenditure  of  animal- 
power  necessary  to  transport  the  apparatus  would  be  more 
than  the  saving  that  could  possibly  be  effected  by  storing 
the  energy  of  the  moving  car."  {Journal  of  Association 
of  Engineering  Societies,  vol.  4,  page  293). 

2.  By  means  of  leverage.  This  system  I  believe  practic- 
able, but  the  machinery  must  be  strong  and  light,  so  that 
the  energy  saved  in  starting  may  not  be  lost  in  transport- 
ing it  during  the  time  when  it  is  not  in  use.  It  must  be 
cheap  and  readily  applied  to  existing  cars  without  requir- 
ing any  cutting  of  woodwork  or  changes  in  their  con- 
struction. It  must  be  simple,  with  few  wearing  surfaces 
to  be  cut  by  the  sharp  grit  arising  from  the  street.  It 
must  be  automatic,  worked  by  the  team  without  inter- 
vention of  the  driver.  We  all  know  that  the  driver,  when 
out  of  sight,  is  not  going  to  trouble  himself  to  assist  the 
horses.  Horse-railways  would  undoubtedly  welcome  such 
an  auxiliary  to  their  horse-flesh,  for  it  means  a  saving  of 
many  thousands  of  dollars  in  operating  expenses. 

So  many  hundreds  of  car-starters  have  been  invented 
and  tried  without  success,  that  horse-railway  officials  will 
fight  shy  of  anything  of  the  kind  until  actual  success  in 
practical  every-day  working  shall  have  demonstrated  the 
advantage  and  value  of  some  leverage  machine,  and  in- 
ventors will  experience  great  difficulty  in  persuading 
horse-railways  to  try  their  machines.  The  problem  is 
beset  with  difficulties. 


STREET-RAILWAY   LEGISLATION. 


BY    A.    J.    MULLANE. 

[A  Pajjer  read  before  the  Convention  of  the  Ohio  State 
-  •■-         Tramway  Association.] 


I. 


Legislation  affecting  street-railroads  is  a  very  fruitful 
subject.  Like  the  street-railroads  themselves,  its  origin 
•is  modern  and  its  growth  rapid  and  varied.  It  is  not  the 
purpose  of  this  article  to  recite  its  history  in  detail,  or  to 
speculate  upon  its  future.  Our  purpose  should  rather  be 
to  investigate  some  of  the  questions  which  are  vital  to  the 
economical  construction  and  operation  of  street-railroads, 
in  view  of  the  public  objects  to  be  accomplished  by  them 
and  in  the  light  of  the  experience  we  have  gained  in  their 
management.  But  it  should  not  be  forgotten  that,  in 
Ohio,  street-railroads  actually  preceded  state  legislation 
upon  that  subject,  and  that  the  necessities  disclosed  in 
operating  the  roads  preceded  the  various  changes  which 


have  been  made  in  that  legislation  ;  in  short,  the  existence 
and  progress  of  street-railroad  traffic  have  been  the  essen- 
tial prerequisites  of  obtaining  proper  legislation  for  its 
protection  and  encouragement.  The  first  street-railroad 
in  Ohio  was  constructed  in  1859,  and  the  first  State  legis- 
lation upon  that  subject  was  enacted  in  i860.  The  right 
to  construct  such  roads  and  their  presence  in  the  begin- 
ning met  with  vigorous  opposition  both  from  property- 
holders  and  the  old-fashioned  passenger-carriers.  Ever 
since  then  the  roads  have  been  engaged  in  struggles  either 
for  an  existence  or  to  avoid  destruction. 

However,  since  their  advantages  have  been  realized  by 
the  public,  legitimate  enterprises  in  this  line  have  met 
with  but  little  or  no  opposition.  The  struggles  latterly 
have  been  either  against  or  with  what  may  be  termed,  in 
a  public  sense,  as  unnecessary  railroads.  Consequently, 
the  efforts  of  those  who  have  been  engaged  in  the  street- 
railroad  traffic  for  the  purposes  of  legitimate  profit  or 
investment  have  been  to  procure  statutory-  safeguards  for 
both  the  public  and  the  companies  ;  and  it  is  encouraging 
to  note  how  the  changes  in  state  legislation  have  been 
adapted  to  the  reasonable  demands  of  the  public  and  the 
protection  of  the  companies.  The  statutes  disclose,  even 
to  a  casual  observer,  an  admonition  that  companies  will 
not  be  granted  rights  which  are  inconsistent  with  the 
public  weal,  and  also  a  guaranty  that  the  companies  shall 
not  be  deprived  of  reasonable  profits  by  the  raids  of 
blackmailers  acting  under  the  guise  of  public  benefactors. 

The  lesson,  then,  which  we  should  take  from  the  fore- 
going is  this  :  that  in  so  far  as  this  association,  from  its 
experience  in  street-railroad  matters,  can  fairlj-  show  to 
the  state  authorities  a  necessity  for  preserving  the  present 
statutes,  as  well  as  for  making  any  slight  changes,  both 
may  be  accomplished,    '■ ,  -  •  '  :^.      :  ; ' .       ;  T 

This  brings  me  to  a  very'  brief  consideration  of  the  legis- 
lation we  have,  and  of  some  more  that  we  need.  As  to 
existing  legislation,  none  is  of  as  great  importance  to  the 
owners  of  existing  street-railroads  as  the  statute  which 
was  passed  April  18th,  1883.  When  the  subject  of  street- 
railroads  is  reduced  to  its  last  analysis,  the  object  of 
having  them  is  twofold  :  (i.)  the  safest  and  quickest  tran- 
sit at  the  cheapest  rates  of  fare  that  are  practicable  within 
all  the  necessary-  parts  of  densely  populated  communities ; 
(2.)  safe  investments  and  fair  and  reasonable  profits  to  the 
owners  of  the  roads. 

It  will  be  found  upon  examination  of  the  Act  of  1883, 
that  these  objects  can  be  accomplished  in  favor  of  both 
the  public  and  the  companies..  ;  ■  :  '    ..      ,;^ 

I  cannot  here  recite  the  provisions  of  tliat  statute.  In- 
deed, I  presume  that  all  of  you  are  somewhat  familiar  with 
it.  I  beg  of  you,  however,  to  study  it  in  connection  with 
the  operation  of  your  various  street-railroad  systems. 
You  will  find  that  where  street-railroads  are  necessary  for 
the  public  convenience,  there  is  not  the  slightest  difficulty 
in  the  way  of  procuring  the  requisite  consents  and  grants. 
You  will  discover,  also,  that  where  street-railroads  are  not 
necessary  for  public  purposes,  grants  cannot  without 
great  difficulty  be  obtained  for  the  mere  purpose  of  im- 
pairing the  value  of  existing  roads,  or  compelling  the 
purchase  of  unnecessary  grants.  Surely  no  such  statute 
can  do  harm  to  any  legitimate  enterprises  or  furnish  un- 
necessary protection  for  existing  companies.  Its  preser- 
vation upon  the  statute  books  should,  therefore,  be  one 
of  the  prime  objects  and  efforts  of  this  association. 


■■  \--f-.. 
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claim  of  the  original  application,  but  whether  the  sj)ecifi- 
cations  of  that  application  fairly  indicate  all  that  was  put 
into  the  claim.  It  is  insisted  by  counsel  of  the  defendants 
that  the  claims  contain  nothing  new,  and  that  the  inven- 
tion has  been  anticipated.  This  is  probably  true,  says  the 
Court,  so  far  as  the  elements  of  the  combination  are  con- 
cerned. No  matter  though  how  old  the  several  elements 
are.  Have  they  been  placed  in  such  relation  to  each 
other  that  their  joint  action  produces  a  new  and  useful 
result  ?  The  date  of  the  present  invention  is  February 
19th,  1877,  as  the  uncontradicted  testimony  of  the  case 
shows.  Laying  aside  all  patents  which  do  not  antedate 
that  time,  none  are  left  that  cover  the  combination  of  the 
complainant's  mechanism.  Therefore  a  decree  is  entered 
for  the  complainants. 


iThe  Montreal  Cable  Railway. 


The  cable  railway  or  elevator  by  which  the  summit  of 
Mount  Royal,  back  of  Montreal,  is  reached,  has  now  been 
in  successful  operation  for  some  days.  The  railway  is  403 
feet  horizontal  measurement,  the  height  275  feet,  and  the 
length  of  track  510  feet.  It  is  built  in  a  segment  of  a 
circle  with  a  reversed  side  of  twelve  feet,  and  has  an  in- 
cline of  about  33X  degrees,  The  road  is  supported  by 
16  iron  pillars  set  in  stone  foundations,  and  the  balances 
are  of  wood  12x12  inches.  The  gauge  of  the  road  is  5  feet, 
with  a  distance  between  the  tracks  of  4  feet.  The  cars 
are  drawn  to  the  top  by  means  of  a  stationary  engine  of 
75  horse-power  at  the  top  of  the  mountain.  The  wire 
ropes  are  three  in  number,  two  of  them  being  i  }$  inch 
diameter  and  the  middle  one  iX  inch.  The  two  smaller 
ones  have  been  tested  with  a  strain  of  35  tons  and  the 
centre  or  safety  rope  with  a  strain  of  43  tons.  The  ropes 
pass  over  sheaves  6  feet  in  diameter,  and  are  wound  over 
two  drums  of  wood  and  iron  10  feet  in  diameter,  and  are 
a  direct  pull  upon  the  cars.  The  centre  or  safety  rope 
runs  independently  of  the  engine,  and  is  attached  to  both 
cars,  so  that,  in  event  of  the  two  ouside  ropes  breaking, 
the  centre  one  would  hold  the  cars  in  check,  beside  which, 
the  large  wheel  of  1 1  feet  diameter  is  provided  with  brakes 
which  may  be  applied  from  the  platform  at  the  top  of  the 
incline  by  the  engineer.  The  fare  on  the  incline  is  5 
cents  up  and  3  cents  down. 


Power  Required  on  the  New  York  Elevated  Railways. 


A  TEST  of  a  locomotive  in  operation  on  the  Third 
Avenue  Elevated  Railway,  was  recently  made  by  Mr.  An- 
gus Sinclair,  and  described  in  the  National  Car-Builder; 
the  engine  drawing  the  usual  load  of  a  train  of  four  cars 
weighing  some  66  tons,  over  its  route  of  ^Yz  miles,  making 
twenty-five  stops.  The  engine  weighs  24  tons  ;  cylinders, 
II  by  16  inches;  average  indicated  horse-power,  163.4; 
running  time,  20  minutes ;  stopping  at  stations,  22  min- 
utes. The  effect  of  the  great  number  of  stops  is  shown 
in  the  fact  that  the  average  train  resistance  reached  42 
pounds  per  train-ton,  which  is  about  five  times  the  esti- 
mate of  the  pull  on  the  draw-bar  if  the  motion  of  the 
train  could  be  continuous.  The  average  horse-power  ex- 
erted by  the  locomotive,  including  time  and  stations,  is 
77.8  ;  and  as  there  are  63  trains  on  the  road  at  the  same 
time,  there  is  an  aggregate  expenditure  of  4.901  horse- 


power on  the  road.  The  evaporation  of  the  boiler  on  the 
basis  of  all  coal  used,  without  making  any  allowances,  was 
7,4  pounds  of  water  per  pound  of  coal ;  and  the  hourly 
consumption  of  coal  was  5,8  pounds  per  horse-power. 


Women  as  Conductors. 


In  Valparaiso,  the  conductors  on  the  street-cars  are 
women.  During  the  war,  when  most  of  the  meh  of  Chili 
were  sent  to  fight  Peru,  the  employment  of  women  in  this 
capacity  was  found  successful,  and  they  have  since  been 
kept.  They  are  usually  girls  from  twenty  to  twenty-five 
years  of  age,  dressed  in  a  natty  uniform  of  blue  flannel, 
with  jaunty  Panama  hats  and  white  pinafores.     V    ' 

STREET-RAILWAY  NOTES. 


The  mayor  and  board  of  aldermen  of  Manchester, 
N.  H.,  at  a  meeting  held  September  22nd,  granted  the  re- 
quest of  the  Manchester  Horse-Railroad  for  an  extension 
of  its  lines  in  an  easterly  direction.  The  branch  will  run 
up  Manchester  street  to  Hall,  and  southward  on  Hall  to 
Merrimack  street. - ;  ,v".      ■.      .       '         .    'I    ^      v.- 

The  Beatrice  (Neb.)  Street-Car  Companv  has  been  in- 
corporated with  a  capital  stock  of  $50,000,  divided  into 
shares  of  $100  each.  The  object  of  the  company  is  to 
build  and  operate  a  line  of  street-railway  along  the  streets 
of  the  town  of  Beatrice,  Gage  county,  and  the  adjoining 
country. 

A  CHARTER  has  been  granted  to  the  Eastern  Heights 
Railroad  Company,  of  Pittsburgh,  Pa.,  to  construct  a  line 
from  a  point  on  Fifth  avenue,  near  Ross  street,  to  Wilkins- 
burg,  a  distance  of  about  seven  miles.  The  capital  stock 
of  the  new  company  will  be  $300,000. 

The  new  street-railway  recently  opened  in  Oswego, 
N.  Y.,  has  been  largely  patronized.  It  is  the  first  street- 
railway  in  Oswego,  although  the  city  has  had  for  some 
time  a  population  of  more  than  20,000.  \ 

The  Citizens'  Street- Railway  Company,  of  Worcester, 
Mass.,  has  been  organized.  The  length  of  the  proposed 
line  is  eight  miles,  and  the  capital  stock  of  the  company 


is  $100,000. 


I 


The  Kings  County  (N.  Y,)  Elevated  Railway  comtem- 
plate  building  an  elevated  road  on  Fulton  street,  Brook- 
lyn, from  Hudson  avenue  to  East  New  York,  at  a  cost  of 
$2,000,000. 

The  Uptown  Fifth  Avenue  Railway  Company  of  New 
York  City,  was  incorporated  on  September  28th,  with  a 
capital  stock  of  $2,000,000.  ^  ;     I  . 

In  the  department  of  New  Inventions  of  this  month's 
Journal  is  published  the  description  of  a  new  construc- 
tion of  street-car.  . 

The  Capital  City  Street-Railroad  Company  will  be  in- 
corporated in  Atlanta,  Ga,  Capital  stock  will  probably 
be  $50,000. 

The  Glens  Falls,  (N,  Y,)  Sandy  Hill  and  Fort  Edward 
Street-Railway  is  now  in  operation, 

A  LINE  of  street-railway  will  probably  be  constructed 
soon  in  Clarksville,  Tenn,  '         I    : 

The  new  street-railway  in  Lincoln,  Neb.,  is  now  in 
operation.  •    ••  :'  ,         -  ■    \ 
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Jltk  InfiFntions. 


Gerhardt's  Car-Truck. 


John  Gerhardt,  of  Montreal,  Queb.,  Canada,  is  the 
inventor  of  an  improved  safety-truck  appliance  for  rail- 
way-cars, which  is  herewith  illustrated  and  described. 
The  invention  is  designed  to  prevent  the  trucks  of  a  rail- 
way-car from  "slewing"  or  ditching  when  from  any 
cause — such  as  an  open  switch   or  any  form  of   derail- 


greater  security,  be  doubled  or  provided  with  lock-nuts. 
To  prevent  the  wear  of  the  thread  on  the  rod  by  friction 
in  the  aperture  of  A',  at  that  point  a  sleeve  l>',  shown  in 
detail  in  Fig.  3,  is  slipped  over  it.  On  the  other  end  of 
the  rod  B,  is  formed  an  eye  B',  corresponding  to  a  double 
eye  formed  on  the  end  of  a  plate  C,  secured,  as  shown,  to 
the  angle  of  the  truck-frame  D,  the  junction  being  made 
by  an  eyebolt  or  rivet  c,  or  in  any  other  usual  manner. 

As  shown  in  Fig.  i,  this  construction  may  be  slightly 
modified,  the  principle,  however,  remaining  the  same. 
The  rods  B,  may  be  taken  obliquely  to  a  single  plate  A. 


Fig.  I. 
gerhardt's  car-truck. 


ment — the  wheels  leave  the  track ;  and,  further,  in  such 
a  case,  to  keep  the  trucks  in  their  usual  position  with 
respect  to  the  car.  The  invention  will  be  equally  effec- 
tive in  keeping  the  truck-frames  parallel  with  the  car  in 
the  case  of  a  broken  axle.  It  may  be  briefly  described  as 
consisting  in  the  attachment,  loosely,  of  the  truck-frames 


secured  to  the  car-frame  at  some  point  on  its  longitudinal 
axis  and  doubly  perforated  to  receive  the  ends  of  both. 
In  some  cases  it  may  be  found  desirable  to  do  away  alto- 
gether with  the  plates  A  A,  and  carrj-  the  rods,  in  the 
one  case,  through  the  transverse  stringers,  and,  in  the 
other,  through  the  longitudinals,  these  being  perforated 


u 


I 


.  :.-,Fig.  2.  , 
gerhardt's  car-trucic» 


to  the  framing  of  the  car  by  rods  placed  on  either  side  of 
such  trucks.  These  rods  are  usually,  although  not  neces- 
sarily, attached  to  the  truck-frames  on  their  inner  sides 
at  or  near  the  corners,  and  thence  are  preferably  taken 
up  obliquely  to  and  secured  to  the  longitudinals  of  the 
car  at  a  point  or  points  nearer  to  the  center  than  the 
trucks.  Sufficient  play  is  allowed  to  permit  the  trucks  to 
accommodate  themselves  to  curves,  the  amount  of  radi- 
ation required  being  adjusted  at  will.  -    ' 

In  the  accompanying  cuts,  Fig.  i  is  a  plan  of  the  under 
side  of  a  car-body,  looking  up,  one  of  the  trucks  shown 
being  that  of  a  passenger-car  and  the  other  that  of  a 
freight-car ;  Fig.  2  a  side  view  of  the  same,  and  Figs.  3 
and  4  details  of  the  fastenings  of  the  rods. 

A  A  are  plates,  secured  by  bolts  or  other  suitable  means 
to  the  underside  of  the  longitudinals,  preferably  at  about 
the  positions  shown.  A'  being  perforated  projections  or 
bosses  cast  or  formed  on  the  same.  Through  this  pro- 
jection passes  one  end  of  a  rod  B,  which  is  preferably 
threaded  for  some  distance  and  provided  with  jam-nuts 
^  ^,  to  secure  it  in  place.  The  distance  apart  of  these 
jam-nuts  gives  the  amount  of  play,  and  they  may,  for 


for  the  purpose  and  strengthened  by  plates  on  either  side. 
Another  modification  which  may  be  made  is  the  substi- 
tution for  the  jam  and  lock-nuts  of  a  shoulder  formed  on 
the  rod,  and  a  cotter  inserted  into  such  rod  at  the  distance 
required  to  Sifiord  the  necessary  play. 


Fig.  3.  '  Fig.  4. 

gerhardt's  CAR-TRUCK. 

Either  of  the  constructions  above  described  allows  the 
truck  to  swivel  on  the  king-bolt  sufficiently  to  accommo- 
date itself  to  curvature,  the  amount  of  play  being,  as  be- 
fore mentioned,  regulated  by  the  distance  apart  of  the 
jam-nuts  or  shoulder  and  cotter.  It  is  obvious  that  be- 
yond this  amount  of  play  it  is  impossible  for  the  truck  to 
"  slew,"  and  that  therefore  whenever,  from  any  cause,  the 
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wheels  of  a  truck  leave  the  track,  the  truck  is  still  held  by 
the  rods  in  the  proper  position  with  relation  to  the  car, 
and  the  wheels  follow  the  track,  thus  doing  away  with 
the  chance  of  ditching,  going  down  embankments,  and 
all  accidents  of  this  class.  It  will  also  be  noticed  thalt  any 
strain  upon  the  rods  is  in  the  direction  of  their  length, 
and  therefore  of  their  greatest  strength.  " 

The  invention  is  applicable  to  freight-cars  of  all  kinds, 
passenger-cars  and  sleeping-cars,  and  can  also  be  fitted  to 
the  trucks  of  locomotives  and  their  tenders.  In  no  case 
is  any  alteration  required  in  the  present  mechanism  for 
brakes,  etc.  Two  severe  experimental  tests  given  the 
device  on  the  Canadian  Pacific  Railway  resulted  satis- 
factorily, and  demonstrated  its  practicability. 

The  device  is  now  entirely  controlled  by  S.  Davis,  of 
the  firm  of  S.  Davis  &  Sons,  Cote  street,  Montreal,  Que- 
bec, to  whom  the  patent-rights  have  been  assigned,  and 
to  whom  all  communications  should  be  addressed.  It  is 
Mr,  Davis'  intention  to  introduce  the  appliance  in  the 
United  States  as  soon  as  patents  have  been  received  in 
all  foreign  countries. 


Stewart's  Street-Car. 


Timothy  B.  Stewart,  of  Hartford,  Conn,,  has  recently 
devised  and  patented  an  improved  car  for  street-railways, 
which  is  herewith  illustrated  and  described. 

In  the  accompanying  cuts.  Fig.  i  is  an  end  view  of  a 
street-car  that  embodies  the  improvements,  part  only  of 
the  new  features  being  shown  ;   Fig.  2  a  top  view  of  such 
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Fig.  I. 

stkwart's  strket-car. 

a  car  with  parts  broken  away  to  illustrate  several  of  the 
new  features ;  Fig.  3  a  view  in  central  vertical  section  of 
the  car  on  the  plane  denoted  by  the  line  x  x  x  oi  Fig.  2  ; 
Fig.  4  a  view  in  vertical  section  through  the  dash  of  the 
car  and  part  of  the  platform,  and  Fig.  5  a  detail  view  in 
elevation  of  part  of  the  side  and  roof  of  the  car  near  the 
center,  showing  the  side  window  in  the  raised  roof. 

a  denotes  the  car  as  a  whole ;  />  the  floor  of  the  car,  the 
central  portion  of  which,  lengthwise  to  the  car.  is  formed 
of  planks  having  in  their  upper  surfaces  corrugations  d', 
integral  with  the  floor  planks,  and  c,  the  holding-bars  or 
hand-rails  that  are  secured  by  brackets  c',  to  each  side  of 
the  car  and  run  lengthwise  to  it  on  about  the  level  of  the 


head  of  a  passenger  when  standing.  These  holding-bars 
are  arranged  well  back  from  the  center  of  the  car,  which 
is  left  free  of  all  straps  or  other  obstructions,  d  is  the 
roof  of  the  car,  which  is  curved  transversely  to  the  car,  ex- 
cept for  a  certain  portion  e,  near  the  center  of  the  car 
where  the  roof  is  nearly  flat,  which  construction  leaves 
the  angular  projecting  parts  e',  of  the  roof  when  the  car 
is  viewed  from  either  end.  In  the  vertical  walls  of  this 
projecting  pan  of  the  roof,  openings  are  made  which  are 
closed  by  windows  ^*  g^.     The  windows  e^,  are  pivoted  in 
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Stewart's  street-car. 

the  openings  and  are  opened  and  closed  by  means  of  the 
lever-handles  /,  that  are  pivoted  to  the  walls  and  con- 
nected by  means  of  a  link  to  the  window.  The  other  end 
of  the  lever  opposite  the  link,  fits  in  a  rack,  and  when 
held  in  the  lower  one  of  the  sockets  the  window  is  closed, 
as  shown  on  the  left  in  Fig.  3,  and  when  it  is  in  the  upper 
socket  the  window  is  held  open,  as  shown  on  the  right  in 
Fig.  3.  By  opening  these  windows  a  steady  draft  of  air 
is  maintained  through  the  top  of  the  car  when  the  latter 
is  in  motion,  and  thorough  ventilation  thus  insured.  The 
side  windows  e'^,  in  this  raised  portion  of  the  roof,  may  be 
lettered  with  the  name  of  the  car  or  its  destination. 

Each  end  of  the  car  is  provided  with  sliding  doors  g, 
hung  from  the  top  rail  in  any  ordinary  manner,  one 
bracket  g',  on  each  door,  however,  being  extended  verti- 
cally and  connected  to  one  end  of  a  lever  h,  which  is  pivoted 
to  a  brace  or  part  of  the  frame  near  the  center  of  the  car, 
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the  other  end  of  the  lever  extending  out  through  the  op- 
posite end  of  the  car  a  sufficient  distance  to  enable  it  to 
be  grasped  and  operated  by  a  person  standing  at  that  end, 
so  as  to  open  or  close  the  further  door.  Two  levers  are 
used  and  they  cross  each  other  at  the  pivot  /.  These 
levers  h  and  h\  by  means  of  the  peculiar  construction  of 
the  socket-pieces,  cross  each  other  vertically  as  well  as 
horizontally,  and  can  therefore  be  compactly  arranged. 
The  box  or  case  k,  is  fastened  along  the  whole  length  of 
the  car  at  the  center  of  the  ceiling,  and  covers  these 
levers,  and  also  incloses  one  or  more  bells  /,  which  may 
be  rung  by  the  passengers  by  pulling  upon  the  sliding 
bell-pulls  /',  that  are  attached  to  the  car  on  opposite  sides 
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Stewart's  strff.t-car.        . 

and  are  each  connected  to  the  hammer  of  the  bells  by 
means  of  the  wire  or  cord  /*,  that  passes  over  rollers  at- 
tached to  the  frame-work  of  the  car. 

Each  platform  is  provided  with  a  dash  secured  to  a 
frame-work  that  is  held  in  place  by  means  of  the  flat 
braces  m,  that  are  bent  at  top  and  bottom  at  right  angles 
to  their  length  and  fastened  to  the  floor  and  rail  n,  re- 
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Fig.  5. 
Stewart's  street-car.    ; 


spectively,  by  means  of  bolts.  The  bolt-holes  through 
the  top  rail  may  be  countersunk  on  the  upper  side  and 
the  heads  of  the  bolts  seated  in  the  countersunk  sockets, 
and  the  nuts  placed  below  the  rail  or  brace,  thus  leaving 
a  smooth  surface  on  the  upper  side  of  the  rail  and  avoid- 
ing the  necessity  of  covering  the  latter  with  wood.  One 
special  advantage  claimed  in  this  improved  arrangement 


of  the  holding-bars  or  hand-rails,  is  that  no  holding-straps 
are  needed,  and  the  bars  are  within  easy  reach  of  the  pas- 
sengers and  afford  a  holding-brace  in  a  position  that  pre- 
vents them  from  swaying  sidewise  in  the  car  when  it  is  in 
motion.  It  leaves  the  central  portion  of  the  car  more 
open  and  adds  to  the  appearance  of  the  car  and  comfort 
of  the  passengers.  The  hand-rail  c,  is  not  only  so  low  as 
to  do  away  with  hand-straps,  but  is  so  near  the  side  as 
not  to  overhang  the  front  edge  of  the  seat,  and  is  prefer- 
ably directly  over  the  center  of  the  latter,  so  that  there  is 
no  chance  for  it  to  be  in  the  way  of  the  heads  of  the  pas- 
sengers using  the  car,  as  they  naturally  lean  slightly  for- 
ward in  sitting  down  and  rising,  sufficiently  to  avoid  strik- 
ing the  bar. 

The  flooring  of  the  car  is  corrugated  and  these  corru- 
gations are  not  only  formed  integral  with  the  floor-planks, 
but  are  of  peculiar  shape  in  cross-section  in  that  there 
are  no  corners  nor  angles  in  the  corrugated  part  of  the 
floor,  the  bottoms  and  sides  of  the  curves  and  the  tops  of 
the  projections  being  all  formed  in  cur\'ed  planes,  as 
shown  in  cross-section  in  Fig.  3.  This  enables  the  floor 
to  be  readily  cleaned,  and  permits  the  ready  recovery  of 
money  or  like  articles  that  may  be  dropp)ed  upon  the 

floor.;..;    ',-.,;-  .   .^.;   :-.-.■-■,-,-   -- 

A  street-car  of  this  construction  has  been  in  continu- 
ous use  for  nearly  one  year,  and  has  given  satisfaction. 


Jones'  Rail-Joint. 


Robert  V.  Jones,  of  Cleveland,  O.,  is  the  inventor  of 
a  rail-joint,  which  is  herewith  illustrated  and  described. 
The  invention  consists  in  combining  the  fish-plate  and 
chair,  and  is  designed  to  produce  a  device  for  firmly  hold- 
ing the  contiguous  ends  of  the  rails  in  position,  that  may 
be  easily  and  quickly  applied  or  removed. 


:;•.;_  Fi«.  1.    "  y-.:  .-:;.-■>;  \ 
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In  the  accompanying  cuts.  Fig.  i  is  a  perspective  view 
of  the  device,  and  Fig.  2  a  view  in  cross-section.  ' 

The  joint  consists  of  two  plates  and  a  locking-wedge. 
One  of  the  plates  A,  rests  under  the  rails  and  over  one 
side  of  the  flanges  thereon,  and  is  continued  upward  coin- 
cident with  the  web  of  the  rail  forming  one  of  the  fish- 
plates B.  The  other  end  of  the  plate  A,  is  provided  with 
tongues  C,  which  catch  over  the  flanges  on  the  side  of 
the  rails.  A  plate  D,  preferably  of  less  width  than  the 
plate  A,  rests  under  the  plate  A,  and  has  an  upturned 
end  E,  which  passes  over  the  edge  of  the  plate  A,  where 
it  engages  over  the  flanges  of  the  rails.  The  other  end  of 
the  plate  D,  passes  upward  between  the  tongues  C,  and 
over  the  flanges  of  the  rails,  where  it  is  extended  laterally, 
as  shown  at  F,  and  has  an  upward-extending  fish-plate. 
On  the  portion  F,  is  a  longitudinal  flange  or  tongue  G. 
Between  the  flange  G,  and  the  tongues  C,  rest  the  locking- 


;  «;■• 


2l8 


AMERICAN    RAILROAD    JOURNAL. 


wedge  or  wedges  H.  The  wedges  have  notches  at  the  end, 
and  are  also  there  beveled.  The  other  end  is  upturned, 
so  that  it  may  be  easily  driven  or  withdrawn.  One  end 
is  wider  than  the  other,  so  that  it  acts  as  a  wedge.  The 
wedges  are  driven  in  from  each  end  till  the  notched  ends 
of  the  same  engage,  they  being  thinned  somewhat,  so  as 
to  have  the  necessary  spring  to  cause  them  to  overlap  and 
to  disengage  them  when  necessary. 

With  the  device  as  described,  the  necessity  of  drilling 
holes  in  the  ends  of  the  rails  is  obviated,  as  bolts  are  un- 
necessary. The  plates  may  be  rolled  and  formed  to  suit 
different-sized  rails. 

The  joint  can  be  made  of  malleable  or  wrought  iron, 
and  it  is  claimed  to  be  simple  and  effective,  and  moderate 
in  cost. 


Glynn's  Railway-Tie. 


Miguel  Augustin  Glynn,  of  Havana,  Cuba,  is  the 
inventor  of  an  improved  railway-tie,  which  is  herewith 
illustrated  and  described.  It  is  the  object  of  the  inven- 
tion to  construct  railway-ties  of  metal  for  cheapness  and 
durability,  and  also  to  make  them  with  means  for  securing 
the  rails  that  will  allow  the  removal  of  one  or  more  ties 
from  the  road-bed  and  their  renewal  without  disturbance 
to  the  others  or  to  the  rails.  To  accomplish  this  end,  me- 
tallic ties  of  suitable  form  are  combined  with  fastening 
devices  that  receive  and  lap  over  the  rail-flanges,  the 
rail-flanges  being  notched  for  the  purpose. 
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GLYNN  S   RAILWAY-TIE. 

In  the  accompanying  cuts,  Fig.  i  is  a  longitudinal  sec- 
tional elevation  of  a  railway-bed,  showing  the  improved 
ties  ;  Fig.  2  a  plan  view  of  the  same  ;  Fig.  3  a  cross-sec- 
tion of  the  tie  in  modified  form ;  Fig.  4  a  side  view  of  the 
same ;  Fig.  5  an  end  view  of  the  tie  constructed  for  use 
as  a  longitudinal  sleeper,  and  Fig.  6  a  longitudinal  view 
of  the  same. 

A  is  the  tie,  formed  of  sheet  or  wrought  metal  struck 
up  or  rolled  into  the  (J  form  shown  in  Figs,  i  and  2,  and 
made  with  flanges  a,  on  its  edges  extending  outward,  so 
as  to  give  a  broad  bearing,  and  to  prevent  the  tie  from 
being  forced  down  by  weight  or  pressure.  The  flanges  also 
prevent,  by  the  weight  of  the  ballast  on  them,  any  rising 
or  springing  of  the  tie. 

Upon  the  upper  side  of  the  tie  are  flanges  or  ribs  b,  that 
are  formed  with  or  attached  to  the  tie  by  any  suitable 
means,  and  these  flanges  are  cut  or  formed  to  lap  upon 


the  flanges  of  the  rail  B,  so  as  to  hold  the  latter  securely 
down  to  place.  The  flanges  of  the  rail  are  notched  at 
each  side  at  c,  or  there  may  be  one  notch  of  suflScient 
length  in  one  flange,  as  at  ^,  so  that  the  rail  can  be  set 
down  upon  the  tie,  the  flanges  or  fastenings  b,  passing 
through  the  notches,  and  then,  by  a  sidewise  movement 
of  the  tie,  the  fastenings  b,  will  be  locked  over  the  solid 
portion  of  the  rail-flanges.  In  Figs.  3  and  4  the  tie  is  in 
the  form  of  an  inverted  T,  with  the  web  slotted  at  d,  to 
receive  the  rail-flanges  in  the  same  manner.  In  Fig,  5 
the  tie  A,  has  hook-shaped  fingers  b',  attached  by  riveting 
or  otherwise,  so  as  to  receive  the  rail  between  them.  In 
this  figure  the  fastening  devices  b',  are  placed  to  adapt  the 
tie  for  use  as  a  longitudinal  sleeper. 


Fig.  3. 


Fig.  5. 
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GLYNN  S   RAILWAY-TIE. 

-  In  order  to  remove  a  tie  from  the  road-bed.  it  is  only 
necessary  to  remove  the  ballast  for  a  short  distance, 
and  then  move  the  tie  sidewise  until  the  fastenings  are 
over  the  notches  in  the  rail-flanges,  when  the  tie  can  be 
dropped  down  and  drawn  out  endwise.  A  new  tie  can 
then  be  inserted  and  the  whole  operation  completed 
without  disturbing  the  rails,  and  as  easily  as  with  wooden 
ties.  .     .  -     ■     '  ,      i  .  •-   ■ 

The  advantages  claimed  for  this  tie  are  :  ist.  The  non- 
requirement  of  spikes,  bolt  or  screws  to  secure  the  rails 
to  place,  which  is  obtained  easier  and  much  more  safely 
with  the  rib  clasps  here  described  without  the  use  of 
any  further  accessories,  whereby  a  saving  of  at  least  four 
spikes  for  each  tie  is  gained  ;  2nd.  Doing  away  with  the 
labor  required  for  the  constant  revision  and  adjustment 
of  the  spokes  or  bolts  ;  3rd.  The  durability  of  the  metallic 
tie  requiring  no  demonstration  of  comparison,  and  for  this 
reason  its  greater  cheapness  in  the  end  ;  4th.  In  point  of 
safety  for  human  life,  as  well  as  for  the  rolling-stock,  they 
are  claimed  to  be  preferable,  for  being  made  of  one  single 
body  the  rails  are  so  securely  adjusted  in  the  clasps  that  any 
deviation,  even  in  the  sharpest  curves,  is  out  of  the  ques- 
tion, while  under  the  present  wood  system,  with  its  spikes 
and  bolts,  this  is  the  weakest  point.  It  is  further  claimed 
that  but  nine  of  the  transversal  ties  would  be  required  for 
every  section  of  24  feet  of  track,  equivalent  to  1,980  ties 
per  mile.    ■  -^■  .'v^      ..•.'.■'.■  ':  ';'    "  T    '"    - 

The  device  is  now  controlled  by  J.  J.  Burnham,  care  of 
Grinnell,  Minturn  &  Co.,  New  York  City,  who  is  the  sole 
agent. 
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Worthen's  Oil-Can. 


Charles  H.  Worthen,  of  Lawrence,  Mass.,  has  re- 
cently invented  a  new  form  of  oil-can,  which  is  herewith 
illustrated  and  described.  The  object  of  the  invention  is 
to  provide  an  oil-can  or  oiler  having  a  device  by  which 
limited  quantities  only  of  the  lubricant  are  expelled  with 
greater  or  less  force,  so  that,  if  desired,  it  can  be  thrown 
some  distance  from  the  nozzle  or  with  considerable  force 
into  an  oil-supply  passage,  or  can  be  pushed  gently  there- 
from and  in  a  small  stream,  but  continuously,  until  a 
large  quantity  has  been  fed. 

In  the  accompanying  cuts.  Fig,  i  is  an  elevation  of  the 
can  or  oiler ;  Fig.  2  a  vertical  central  section  thereof,  and 
Figs.  3  and  4  detail  views.  ; ;  ^v  ;  J  ■-       /,  v 

A  represents  the  body  of  the  cup,  B  the  nozzle,  and  C 
a  sleeve  which  extends  from  the  base  of  the  opening  of 
the  nozzle  downward  into  the  body  of  the  cup.    This 


the  oil  or  lubricant  that  is  contained  in  the  sleeve  into 
the  nozzle.  Upon  the  backward  movement  of  the  piston 
the  sleeve  is  moved  with  it  and  the  openings  or  ports  c, 
uncovered,  thereby  allowing  the  piston  to  draw  into  the 
chamber  of  the  sleeve  and  casing  a  supply  of  oil,  and  the 


..,  WORTHEN  S   OIL-CAN.  ^V. 

sleeve  has  ports  or  openings  i;  and  there  is  arranged 
within  it  a  movable  sleeve  D.  There  is  also  arranged  to 
move  in  this  inner  sleeve  a  piston  E,  which  is  operated 
by  the  stem  or  rod  e,  which  extends  downward  therefrom 
through  a  packing-box  F,  and  through  the  under  surface 
or  bottom  of  the  cup.  This  piston  is  so  snugly  fitted  to 
the  sleeve  D,  (leather  cup-packing,  as  shown,  being  pref- 
erable for  the  purpose,)  that  the  sleeve  is  moved  upon 
the  movement  of  the  piston  until  it  comes  in  contact  with 
the  inner  end  of  the  nozzle-sleeve.    '  -  :? 

The  operation  of  the  device  is  as  follows :  The  piston 
and  moving  sleeve  being  at  their  lowest  position  in  the 
cylindrical  casing,  to  discharge  the  contents  of  the  cup 
the  piston  is  moved  forward  toward  the  nozzle.  This  also 
moves  the  sliding  sleeve,  and  the  movement  is  continued 
until  the  upper  edge  of  the  sliding  sleeve  comes  in  con- 
tact with  the  shoulder  or  stop  c',  when  it  is  stopped  and 
the  ports  or  openings  c,  closed.  The  movement  of  the 
piston,  however,  is  still  continued,  thereby  expelling  all 


Fig.  2. 
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reverse  movement  of  the  sleeve  is  continued  until  it 
strikes  the  rear  shoulder  or  stop  c',  when  it  comes  to  rest, 
and  the  reverse  movement  of  the  piston  is  continued  un- 
til it  reaches  the  end  of  its  reverse  throw.  ;;.-•: 

The  outer  casing  or  sleeve  C,  is  open  at  its  lower  end. 
It  will  thus  be  seen  that  the  quantity  of  oil  or  other  lubri- 
cant is  measured  and  then  forced  from  the  measuring- 
chamber  by  the  movement  of  the  piston  with  greater  or 
less  force  and  to  k  greater  or  less  distance  from  the  end 
of  the  can,  according  to  the  speed  of  the  movement  of 
the  piston.  '         v    ,      '  .       .    : 

The  packing-box  is  constructed  by  forming  a  hole  at 
the  bottom  of  the  cup  and  attaching  to  the  bottom  a 
sleeve  G,  through  which  the  stem  e,  passes,  and  in  which 
any  suitable  packing  may  be  confined  by  means  of  the 
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Fig.  3 


Fig.  4- 


^^      V.  .  WORTHEN  S   OIL-CAN. 

plate  or  disk  /,  which  is  attached  by  solder  to  the  sleeve, 
leaving  a  sufficient  space  /',  below,  if  desired,  for  the 
reception  of  the  ring  or  cap  at  the  end  of  the  piston- 
spindle.  The  nozzle  of  the  oiler  is  preferably  fastened  to 
the  cup  by  what  is  sometimes  known  as  a  "  bayonet- 
joint  " — that  is,  by  means  of  pins  or  projections  If,  extend- 
ing outward  from  the  nozzle-butt,  and  bayonet-slots  d', 
formed  in  the  neck  of  the  can  or  sleeve  C.  The  lower 
end  of  the  nozzle  is  adapted  to  enter  the  upper  end  of  the 
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casing,  so  that  when  in  position  its  lower  edge  acts  as  a 
stop  to  the  sliding  sleeve. 

It  is  claimed  that  this  construction  of  oil-can  is  cheap, 
simple  and  efficient,  and  that  for  medium  and  large-sized 
oilers  it  is  very  desirable,  because  it  prevents  waste,  as  it 
is  obvious  that  the  cup  may  be  held  in  any  position  in 
oiling,  and  yet  only  the  quantity  which  is  contained  in 
the  cylinder  can  escape. 

The  device  is  now  controlled  by  the  inventor  and  by 
William  O.  Webber,  of  Lawrence,  Mass  ,  to  whom  he  has 
assigned  one-half  the  patent-rights! 


Sparling  &  Fitch's  Car-Coupling. 

Bazzalleel  D.  Sparling  and  Philip  S.  Fitch,  of 
Belmore,  O.,  are  the  inventors  of  a  new  form  of  car-coup- 
ling which  is  herewith  illustrated  and  described.  The  ob- 
ject of  the  invention  is  to  provide  improved  means  for 
supporting  the  draw-head  ;  to  provide  springs  to  bear 
against  the  sides  of  the  draw-head,  whereby  the  draw- 
head  will  be  allowed  to  move  laterally  in  turning  curves; 
to  provide  an  improved  form  of  coupling-pin  and  means 
for  supporting  the  same,  and  also  improved  means  for 
raising  the  pin  to  uncouple  the  cars. 


Fig.  I. 


SPARLING   &    FITCH  S   CAR-COUPLIXG. 

In  the  accompanying  cuts,  Fig.  i  is  a  perspective  view 
of  a  car-coupling  embodying  the  invention  ;  Fig.  2  a  trans- 
verse vertical  section  of  the  draw-head,  showing  the 
coupling-pin  in  full  lines;  Fig.  3  a  side  elevation,  and  Fig. 
4  a  detail  view. 

A  represents  a  car,  to  the  under  side  of  which  is  at- 
tached a  draw-head  B.  At  the  rear  end  of  the  draw-head 
is  provided  an  extension  C.  the  end  of  which  passes 
through  a  bearing-block  attached  to  the  under  side  of  the 
car,  and  on  this  extension,  between  the  rear  end  of  the 
draw-head  and  the  bearing-block,  is  a  spiral  spring,  which 
prevents  strain  to»thecar  and  sudden  shocks  and  jars. 
E  is  a  bracket,  which  is  secured  to  the  forward  end  of  the 
car  A,  this  bracket  extending  under  the  draw-head,  and 
leaving  a  space  between  itself  and  the  bottom  and  sides 
of  the  draw-head.  F  represents  rods  located  at  the  for- 
w^ard  end  of  the  car  on  each  side  of  the  draw-head. 
These  rods  extend  downwardly  through  the  bracket  E, 
and  upon  these  rods  are  plates  G  G'*     Cpon  the  rods  be- 


tween the  plates  are  spiral  springs  H,  holding  the  plate  G, 
against  the  under  side  of  the  draw-head  and  the  plate  G' 
on  the  bracket.  It  will  thus  be  observed  that  the  draw- 
head  is  spring-supported  at  its  forward  end,  and  that  it 
will  be  held  in  position  by  these  springs,  the  springs 
allowing  the  draw-head  to  be  depressed  when  coupling 
with  low  cars.  ,      .,,     ^       i  v    .       . 

Secured  to  the  sides  of  the  draw-head,  near  the  rear 
ends  thereof,  are  flat  springs  I,  the  forward  ends  of  which 
extend  out  from  the  draw-head  and  bear  against  the 
inner  side  of  the  rods  F.     By  the  employment  of  these 


Fig.  2. 


SPARLIXG   &   fitch's   CAR-COUPLING. 


springs,  should  the  draw-head  of  an  approaching  car  be 
out  of  line,  the  link  of  the  same  will  strike  the  draw-head 
and  force  it  laterally.  The  draw-head  A,  is  provided  with 
a  pin-opening  a,  which  has  vertical  slots  d,  which  are 
closed  at  their  upper  ends  by  a  metal  plate  (f.  The  bot- 
tom of  the  draw-head  is  provided  with  an  interior  groove 
or  channel  f,  in  which  the  lower  end  of  the  coupling-pin 
is  adapted  to  work,  this  groove  or  channel  terminating 
near  the  forward  end  of  the  draw-head,  so  that  the  pin 
may  be  pushed  rearwardly,  but  will  be  held  in  a  vertical 
position  by  the  end  of  the  groove.  J  is  the  coupling-pin, 
which  is  provided  with  gudgeons  located  in  the  vertical 
slots  d,  in  the  pin-opening.  It  will  thus  be  seen  that  the 
coupling-pin  may  swing  rearwardly,  and  can  be  raised  and 
lowered. 

In  coupling,  the  link  of  the  approaching  car  enters  the 
draw-head  and  forces  the  pin  rearwardly,  the  pin  dropping 
over  the  link  and  returning  to  its  former  position,  its  end 
bearing  against  the  front  end  of  the  groove  or  channel  in 
the  draw-head,  and  thus  holding  the  link. 

K  represents  a  shaft  journaled  in  brackets  L,  secured  to 
the  front  of  the  car,  this  shaft  being  provided  at  its  ends 
with  operating-handles.  Upon  the  shaft  K,  between  the 
brackets,  is  provided  a  spline  /,  which  is  not  quite  as 
long  as  the  distance  between  the  brackets,  thus  allowing 
the  shaft  to  be  moved  laterally.  Upon  the  shaft  K,  is  an 
arm  M,  which  has  a  groove  to  receive  the  spline,  this  arm 
being  held  against  lateral  movement  by  a  bracket-stop  £'. 
The  shaft,  however,  may  be  moved  laterally  in  the  arm. 
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N  represents  notches,  which  are  formed  on  the  inner  side 
of  one  of  the  brackets  L,  so  that  when  the  shaft  is  turned 
to  raise  or  lower  the  arm  M,  the  arm  may  be  held  in  such 
position  by  sliding  the  shaft  in  the  arm  so  that  the  spline 
will  engage  one  of  the  notches.  O  is  a  chain  which  con- 
nects the  outer  end  of  the  arm  with  the  coupling-pin,  and 
which  is  connected  at  its  upper  end  with  a  plate  P,  having 
a  series  of  openings  //,  preferably  rectangular  in  form. 


Fig.  4. 


Fig.  3. 


SPARLING   &    FITCH  S   CAR-COUPLLNG. 

Secured  to  the  top  of  the  car  and  extending  outwardly 
therefrom,  is  a  plate  O,  having  an  opening  for  the  passage 
of  the  plate  P,  and  extending  into  this  opening  is  a  lug  /, 
with  which  any  one  of  the  openings  //,  is  adapted  to  be 
engaged,  thus  allowing  the  coupling-pin  to  be  supf>orted 
in  a  raised  position  from  the  top  of  the  car.  The  slot  in 
the  plate  is  smaller  than  the  upper  end  of  the  plate  P,  so 
that  the  plate  cannot  drop  through  the  slot. 

This  coupling  is  claimed  to  be  simple  in  construction, 
strong,  durable  and  readily  applied  to  any  form  of  car. 


Kubler's  Permutation  Padlock. 


John  Kubler,  of  Hot  Springs,  Ark.,  is  the  inventor  of 
a  permutation  padlock  for  freight-car  doors  and  other 
uses,  which  is  herewith  illustrated  and  described.  In  the 
accompanying  cuts.  Fig.  i  is  a  perspective  view  of  the 
lock  closed ;  Fig.  2  a  side  view  of  the  same  unlocked ; 
Fig.  3  a  perspective  view  of  the  parts  separated  ;  Fig.  4  a 
section  on  the  line  x  x  in  Fig.  2  ;  Fig.  5  a  section  on  the  line 
J' J  in  Fig.  2,  and  Fig,  6  a  section  on  the  line  -s-  ^'  in  Fig.  5. 


-  V 


Fig.  I 


Fig.  2. 


KUBLKR  S    PERMUTATION    PADLOCK.        /   '    7    '        ":^ 

A  and  B  represent  two  heads,  the  former  being  pro- 
vided with  a  cylindrical  tubular  shell  C,  and  the  other 
provided  with  a  notched  bolt  D,  and  a  stem  or  bar  E,  as 
shown  in  Figs.  2  and  3.  The  shell  C,  is  provided  with  a 
slot  a,  on  its  upper  side  throughout  its  entire  length,  this 


slot  being  of  a  width  just  equal  to  the  width  of  the  slotted 
bolt  D,  while  within  the  shell  C,  slides  a  circular  head  or 
disk  3,  firmly  secured  to  the  bolt  D.  The  shell  C,  is  also 
provided  with  a  series  of  lugs  or  studs  c,  shown  in  Figs. 
2  and  5,  w^hich  ser\^e  to  hold  in  place  and  prevent  the 
turning 'of  the  stationary  spacing-collars  F,  which  encircle 
the  shell  C. 

The  collars  F,  as  shown  in  Fig.  3,  are  provided  with 
two  notches  or  recesses  tf  and  (f,  the  former  to  engage 
the  lugs  or  shoulders  r,  and  the  other  to  align  itself 
with  the  slot  a,  in  the  shell  C.  Between  the  collars  F, 
are  the  tumblers  G,  preferably  angular  on  the  exterior, 
and  with  the  interior  turned  or  bored  cvlindrical  to  fit  the 
barrel  or  shell  C.    These  tumblers  G,  are  each  provided 


Jr. 


Fig.  3.  .}--:S:\  ^'^■*-  : 

/  ;  -    _:. '    kubler's  permutat lOS  padlock. 

with  a  notch  or  recess  e,  of  the  width  of  the  bolt  D,  and 
they  are  furnished  on  their  exterior  with  figures  and 
characters,  as  is  usual  in  this  class  of  locks.  The  bolt  D, 
as  shown  in  Figs.  2,  3,  and  6.  is  provided  with  teeth  /,  on 
its  upper  face  or  edge,  the  teeth  being  of  a  width  equal  to 
the  thickness  of  the  collars  F,  and  separated  by  notches 
or  spaces  ^,  of  a  width  equal  to  that  of  the  tumblers  G. 
When  the  lock  is  closed,  as  in  Fig.  6,  the  collars  F,  are 
directly  over  the  teeth  /,  but  the  tumblers  G,  which  are 
between  the  collars  F,  coincide  with  the  slots  ^,  and  can 
be  turned  upon   the  shell  C.     It  will  be  noticed  that  the 


■      '  ^  Fig.  6. 

kubler's  permutation  padlock. 

stationar}'  spacing-collars  F,  each  have  their  slots  d', 
always  in  a  line  with  the  slot  a,  so  that  when  the  tumblers 
G,  all  have  their  slots  e,  in  line  with  the  slot  a,  the  bolt 
can  be  slid  out  lengthwise.     '  - 

In  order  to  prevent  the  bolt  D,  from  being  withdrawn 
entirely  from  the  shell  or  case  C,  and  becoming  misplaced 
or  lost,  a  screw  or  pin  A,  is  provided,  which,  as  shown  in 
Figs.  4  and  5,  passes  through  the  outer  collar  F,  and 
through  the  shell  C,  and  projects  into  the  latter  far 
enough  to  prevent  the  head  or  disk  d,  from  being  with- 
drawn. The  screw  also  serves  to  hold  the  tumblers  G, 
and  the  collars  F,  in  proper  position  upon  the  shell  C. 
The  bar  or  stem  E,  has  its  end  reduced  somewhat  to  fit 
into  a  recess  or  socket  /,  in  the  head  A,  though  it  may  be 
of  the  same  diameter  throughout  its  length. 

The  collar  F,  nearest  the  head  A,  or  the  head  itself,  is 
provided  with  a  mark,  with  which  certain  characters  on 
the  tumblers  G,  must  be  aligned  in  order  that  the  slots  or 
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recesses  e,  shall  coincide.  In  the  accompanying  cuts,  the 
number  1 583  is  the  only  one  that  will  allow  the  lock  to  be 
opened,  and  it  will  be  noticed  that  each  of  the  figures  of 
this  number,  i,  5,  8  and  3,  must  be  aligned  with  the  others 
and  with  the  marking  on  the  collar  F,  or  the  head  A,  be- 
fore the  lock  can  be  opened.  When  thus  aligned,  the 
recesses  e,  of  all  the  tumblers  G,  are  directly  over  the  slot 
a,  of  the  barrel  C,  and  the  bolt  can  then  be  withdrawn, 
the  teeth  /,  passing  through  the  notches  or  recesses  e. 
When  the  bolt  is  shoved  to  place  it  is  only  necessary  to 
turn  the  tumblers  (one  or  more)  upon  the  shell  C,  moving 
the  notches  e,  out  of  line,  and  the  lock  is  securely  fastened. 

The  rings  or  collars  F,  always  occupy  a  fixed  position 
on  the  shell  C,  the  upper  notches  d\  being  in  line  with 
the  slot  a,  and  held  in  that  position  by  the  lugs  c,  engag- 
ing in  the  notches  d.  By  removing  the  screw  h,  in  the 
end  collar  the  tumblers  can  be  removed  and  transposed 
so  as  to  change  the  combination  on  which  to  open  the 
lock.  The  head  B,  should  be  provided  with  a  projecting 
rim  or  flange  on  its  inner  face,  to  encircle  the  end  collar 
and  thereby  cover  and  protect  the  screw  //,  and  to  prevent 
tampering  with  the  latter. 

The  above-described  padlock  is  claimed  to  be  simple  and 
inexpensive,  and  at  the  same  time  efficient  and  durable. 

The  device  is  now  controlled  by  Frank  Gross,  of  Hot 
Springs,   Ark.,  to   whom    the   patent-rights    have    been 

assigned. 

— .^ __ 

Over's  Nut-Guard. 


EwALD  Over,  of  Indianapolis,  Ind.,  is  the  inventor  of 
a  nut-guard,  which  is  herewith  illustrated  and  described. 
The  invention  principally  consists  in  forming  a  groove 
near  the  point  of  a  bolt  and  providing  a  ring  adapted  to 
enter  the  groove,  whereby,  after  a  nut  is  put  on  the  bolt 
and  the  ring  put  in  place  in  the  groove,  the  nut  will  be  pre- 
vented from  coming  off  the  bolt  until  the  ring  is  removed. 


OVERS    NUT-GUARD. 

In  the  accompanying  cuts,  Fig.  i  is  a  perspective  view 
of  a  bolt  bearing  a  nut  provided  with  this  guard,  and 
Fig.  2  a  side  elevation  of  the  same,  the  ring  being  shown 
in  section. 

A  represents  the  bolt,  B  the  nut,  and  C  the  ring.  The 
bolt  A,  is  or  may  be  in  most  respects  any  ordinary  bolt. 
Near  the  point  it  is  provided  with  a  circumferential 
groove  a,  and  its  point  below  the  groove  should  be 
pointed,  as  shown.  It  is  also  preferably  reduced  in  size 
between  the  groove  and  the  point,  as  shown  most  plainly 
in  Fig.  2,  so  that  there  shall  be  no  thread  below  the 
groove.  The  nut  B,  need  have  no  peculiarities.  The 
ring  C,  is  preferably  formed  of  spring-wire,  open,  and  of 
a  size  to  fit  tightly  into  the  groove  a,  with  its  periphery 


projecting  beyond  the  surface  of  the  bolt,  so  as  to  prevent 
the  nut  from  passing  over  it  when  in  place. 

The  operation  of  the  device  is  as  follows :  The  nut  is  first 
screwed  on  the  bolt  in  the  ordinary  manner.  The  ring 
C,  is  then  forced  over  th'e  pivoted  or  conical  end  into  the 
groove  a,  into  which  it  is  drawn  and  held  by  its  inherent 


OVER  S   NUT-GARD. 


spring  force,  thus  preventing  the  nut  from  coming  off. 
The  ring  is  generally  forced  into  position  by  the  aid  of  a 
concave  pointed  set  adapted  to  fit  over  the  conical  point 
of  the  bolt.         .,  '■■  '..-;  •;     ,    '  :v,     V:^      ;    :l    : 

This  device  is  not  intended  for  a  nut-lock,  (although  it 
may  so  serve  if  the  nut  comes  to  just  the  right  point  on 
the  bolt,)  but  simply  as  a  guard  to  prevent  nuts  from 
getting  lost.  It  is  claimed  to  be  durable  and  economical, 
and  to  be  of  use  in  the  construction  of  railway-cars,  thim- 
ble-skeins, as  well  as  for  many  other  purposes. 


Troy's  Nut-Lock. 


Daniel  S.  Troy,  of  Montgomery,  Ala.,  is  the  inventor 
of  a  nut-lock,  which  is  herewith  illustrated  and  described. 
The  invention  consists  of  a  nut  having  on  its  interior  face 
a  groove  of  peculiar  form  and  having  the  fish-plates  or 
other  structure,  against  which  the  nut  rests,  provided  with 
a  series  of  radial  grooves,  with  one  of  which  the  groove 
in  the  nut  registers,  forming  a  receptacle  for  a  soft-metal 
plug  when  the  nut  is  screwed  in  place. 

In  the  accompanying  cuts.  Fig.  i  is  a  side  view  of  the 
fish-plate  ;  Fig.  2  a  side  view  of  the  nut,  and  Fig.  3  a  sec- 
tion on  the  line  .r  jr  in  Fig.  2.  '         '     I 

A  is  an  ordinary  nut  on  one  side  of  which  is  cut  a 
groove  a.  This  groove  is  preferably  made  of  the  form 
shown  in  the  cuts ;  that  is,  narrow  and  deep  at  its  outside 
end,  and  gradually  increasing  in  width  and  decreasing  in 
depth  toward  the  other  end,  so  that  as  a  plug  is  driven  in 
it  is  obliged  to  conform  to  the  shape  of  the  groove,  and  it 
becomes  impossible  to  withdraw  it,  by  reason  of  its  being 
wider  at  its  inner  end.  The  fish-plate,  or  other  surface 
against  which  the  nut  bears,  is  provided  with  a  series  of 
radiating  grooves  surrounding  the  bolt-hole  and  extend- 
ing from  the  bolt-hole  a  short  distance  outward.  These 
radiating  grooves  are,  at  the  nut-hole,  of  the  same  diam- 
eter as  the  grooves  in  the  nut,  but  they  increase  in  diam- 
eter as  they  recede  from  the  nut-hole,  so  as  to  leave  the 
ridges  between  these  radiating  grooves  of  the  same  diam- 
eter from  the  bolt-hole  to  the  end  of  the  radiating  grooves ; 
and  these  ridges,  between  the  radiating  grooves  on  the 
fish-bar  or  other  surface,  are  only  half  the  diameter  of  the 
groove  in  the  nut,  so  that  when  the  nut  is  screwed  down 
in  any  position  the  lower  end  of  the  groove  in  it  cannot 
be  entirely  closed  by  one  of  the  ridges  between  the  radiat- 
ing grooves  in  the  fish-bar  or  other  surface  ;  and  there  is 
necessarily  an  open  space  leading  from  the  groove  in  the 
nut  to  one  or  two  of  the  grooves  in  the  fish-bar  or  other 
surface,  this  space  being  at  least  equal  to  half  the  diameter 
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of  one  of  the  grooves.  Through  this  space  the  soft-metal 
plug  inserted  in  the  groove  in  the  nut  is  forced  into  one 
or  two  of  the  grooves  in  the  fish-bar  or  other  surface.  If 
the  nut,  when  screwed  down  tight,  stops  at  a  point  where 
the  groove  in  the  nut  coincides  with  one  of  the  radiating 
irrooves  in  the  fish-bar  or  other  surface,  the  soft-metal  pin 
driven  through  the  groove  in  the  nut  enters  the  coinciding 
radiating  groove  in  the  opposite  surface.  If  the  nut,  when 
screwed  down  tight,  stops  at  a  point  where  the  groove  in 
the  nut  coincides  with  one  of  the  ridges  in  the  opposite 
surface,  the  end  of  the  soft-metal  plug  driven  through  the 


Fig.  I. 

troy's  nut-i.ock. 

groove  in  the  nut  is  divided  by  the  coincident  ridge  in 
the  opposite  surface  and  enters  the  radiating  grooves  on 
each  side  of  the  ridge  against  which  it  is  driven.  The 
groove  in  the  nut  decreasing  in  depth  toward  the  bolt-hole 
causes  the  inner  end  of  the  soft-metal  plug,  when  driven 
in,  to  be  deflected  toward  the  opposite  surface  and  to 
enter  the  radiating  grooves,  thus  locking  the  nut. 

The  soft-metal  plug  is  made  of  the  same  diameter  as 
the  outer  end  of  the  groove  in  the  nut,  and  shaped  so  as 
to  enter  this  groove  easily.  When  the  nut  has  been 
screwed  down  tight,  the  soft-metal  plug  is  inserted  in  the 
groove  in  the  nut,  and  by  a  plunger  or  other  suitable 
device  is  driven  in  by  one  or  more  smart  blows.  Being 
thus  driven,  the  inner  end  of  the  soft-metal  plug  is  forced 
into  one  of  the  radiating  grooves  in  the  surface  against 
which  the  nut  rests ;  or,  if  the  nut  has  rested  where  the 
groove  in  it  is  coincident  to  one  of  the  ridges  in  the  oppo- 
site surface,  the  lower  end  of  the  soft-metal  plug  is  divided 
by  the  ridge,  and  the  end  of  the  soft-metal  plug  thus 
divided  is  forced  into  two  of  the  radiating  grooves  in  the 
opposite  surface  on  each  side  of  the  ridge  against  which 
it  is  driven.  After  the  soft-metal  plug  has  been  driven 
in,  and  its  inner  end  forced  into  one  of  the  radiating 
grooves  in  the  opposite  surface,  the  nut  cannot  be  turned 
backward  or  forward  without  shearing  ofl  the  end  of  the 
soft-metal  plug,  which  projects  into  the  radiating  grooves 
in  the  opposite  surface.  The  groove  in  the  nut  is  made 
to  increase  in  width  from  the  edge  of  the  nut  to  the  bolt- 
hole,  so  that  the  soft-metal  plug  when  driven  in  will 
spread  laterally,  and  cannot  be  extracted  without  remov- 
mg  the  nut,  and  the  groove  in  the  nut  is  made  to  decrease 
in  depth  in  the  same  direction,  so  as  to  deflect  the  inner 
end  of  the  soft-metal  plug  toward  the  opposite  surface 
and  into  the  radiating  grooves  therein.  These  radiating 
grooves  or  indentations  around  the  bolt-hole  in  the  fish- 
bar,  or  other  structure  against  which  the  nut  bears,  are  of 
the  same  width  at  the  bolt-hole  as  the  groove  in  the  nut, 
and  they  extend  outward  from  the  bolt-hole  a  distance 
equal  to  about  twice  that  width. 


The  plug  is  made  of  any  metal  which  is  softer  than  the 
material  of  which  the  nut  is  made — preferably  lead  or 
copper.  When  it  is  desired  to  remove  the  nut  locked 
in  this  way,  it  is  only  necessary  to  apply  a  wrench  and 
exert  sufficient  strength  to  shear  off  the  end  of  the  soft- 
metal  plug  which  has  been  driven  into  the  radiating 
grooves  of  the  opposite  surface.  The  part  of  the  plug 
remaining  in  the  groove  in  the  nut  is  no  obstacle  to  un- 
screwing the  nut,  and  when  the  nut  is  taken  off  the  plug 
can  be  removed  from  the  groove.  -j. 

If  the  nut,  by  lengthening  of  the  bolt  or  from  other 
cause,  becomes  loose,  a  wrench  can  be  used  to  screw  it 
up  tighter  in  the  usual  way.  This  will,  in  like  manner, 
shear  off  the  end  of  the  soft-metal  plug  ;  but  a  movement 
of  the  nut  equal  to  half  the  diameter  of  the  groove  will 
bring  the  inner  end  of  the  soft-metal  plug  opposite  an 
opening  into  another  of  the  radiating  grooves  in  the  op- 
posite surface.  The  plunger  or  follower  is  again  inserted 
in  the  groove  in  the  nut,  and  one  or  two  blows  force  the 
inner  end  of  the  soft-metal  plug  into  new  space  opened 
for  it,  thus  locking  the  nut  in  its  new  position ;  and  this 
may  be  done  from  time  to  time  as  the  nut  is  screwed  up. 


_         ^        — 


Fig.  3. 


Fig.  2. 


TROV  S   NUT-LOCK. 


or  until  all  the  radiating  grooves  in  the  opposite  surface 
become  filled  with  the  sheared-off  ends  of  it.  When  this 
occurs,  the  nut  must  be  taken  off,  the  soft-metal  in  the 
grooves  brushed  out,  and  when  the  nut  is  replaced  a  new 
soft-metal  plug  must  be  used,  vv;.:,^         ;•      j 

The  nut  may  be  provided  with  any  suitable  number  of 
grooves  for  the  reception  of  plugs  commensurate  with  the 
strain  to  be  impjosed  uf)on  it,  but  in  ordinary-  cases  one 
pin  has  been  found  sufficient  to  secure  the  nut  in  place. 

This  nut-lock  is  claimed  to  be  simple,  efficient  and 
economical,  and  to  be  especially  adapted  for  railway  use. 


Waite's  Packing  for  Axle-Boxes. 


Enoch  Waite,  of  Franklin,  Mass.,  is  the  inventor  of  a 
new  form  of  packing  for  axle-boxes,  which  is  herewith 
illustrated  and  described.  The  inv^ention  is  especially 
adapted  to  car-axle  bearings,  although  it  may  be  conveni- 
ently applied  to  other  bearings.  For  the  purpose  of 
keeping  car-axles  oiled,  the  boxes  are  at  present  com- 
monly filled  with  wooden  waste  or  similiar  material  com- 
posed of  loose  fibers  or  threads,  which  is  saturated  with 
oil  and  tightly  packed  into  the  box.  This  waste  is  not, 
however,  always  clean,  but  frequently  contains  sand  and 
dirt,  which  cuts  the  bearing,  and  has  an  injurious  effect. 
It  is  also  difficult  to  get  out  quickly  in  case  the  box  be- 
comes heated,  and  trains  are  often  delayed  for  this  reason  ; 
and  it  is  further  imperfect  in  its  working,  being  liable  to 
sag  down  in  the  box  so  as  not  to  touch  the  axle,  but 
allow  it  to  heat,  while  separ9.te  tbreads  in  some  cases  get 
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wound  around  the  axle,  and  are  liable  to  ignite  and  set 
the  box  on  fire.  The  object  of  this  invention  is  to  secure 
a  stuffing  or  packing  which  shall  supply  oil  in  sufficient 
quantities  to  the  bearing  and  yet  be  free  from  these  ob- 
jectionable features. 

In  the  accompanying  cuts.  Fig.  i  shows  a  quantity  of 
packing  strung  together  in  the  manner  in  which  it  is 
preferred  to  prepare  it  for  use  in  car-axle  boxes  ;  Fig.  2  is 
a  modified  form,  and  Fig.  3  a  section  of  a  car-axle  box 
packed  with  the  improved  lubricant-packing. 

Ct/ 


a. 

-'       ^'    Fig.  I. 

waite's  packing  for  axle-hoxes. 

In  preparing  the  improved  packing  it  is  preferred  to 
use  a  felt  fabric,  made  chiefly  from  wool  and  hair,  lightly 
felted,  and  of  considerable  thickness — say  from  an  inch  to 
two  inches — although  the  precise  thickness  is  not  material. 
This  is  cut  into  small  pieces  a,  as  in  Fig.  i,  or  into  strips, 
as  in  Fig.  2,  of  convenient  size  to  be  crowded  in  a 
crumpled  or  irregular  shape  into  the  box  ;  and  for  con- 
venience in  handling  the  small  pieces  a,  they  are  strung 
on  cord  or  flexible  wire,  as  in  Fig.  i,  making  the  strings 
of  sufficient  length  so  that  not  more  than  two  or  three  of 
them  will  be  required  to  pack  a  box.  The  stringing  of 
the  pieces  does  not  interfere  with  the  efficiency  of  the 
packing,  while  in  case  it  is  desired  to  remove  it  from  the 
box  for  any  reason,  a  string  may  pulled  out  at  a  time,  thus 
emptying  the  box  very  speedily,  which  is  of  consideralbe 
importance.  This  method  of  handling  it  is  also  of  like 
importance  in  repacking  the  box  speedily. 

In  car-axle  boxes  the  vehicle  or  packing  for  supplying 
the  lubricant  to  the  bearing  occupies  a  space  within  the 
box  A,  as  in  Fig.  3,  below  the  axle  B  ;  and  for  the  greatest 
efficiency  the  packing  should  be  springy  or  resilient,  in 
order  to  press  up  against  the  axle,  and  not  of  a  character 
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waite's  packing  for  axle-boxes. 

to  solidify  or  mat  down  and  thus  fall  clear  of  the  axle. 
This  resiliency  is  obtained  in  large  degree  in  felt  of  the 
kind  above  mentioned,  in  which  the  hair  fibers  (as  also 
those  of  wool  to  a  lesser  extent)  are  springy  and  tend  to 
resist  compression.  By  crowding  the  resilient  packing 
into  the  lubricant-chambers  of  the  bearings  in  a  crumpled 
or  irregular  shape  it  is  claimed  that  it  will  not  become 
matted  down  as  the  ordinary  packing  does,  but  will  keep 
in  constant  contact  with  the  journals  to  lubricate  them  in 
an  effectual  manner  at  all  times. 

One  of  the  chief  advantages  claimed  for  this  packing  is 
the  great  speed  with  which  a  box  can  be  emptied  and 
repacked,  owing  to  the  method  of  stringing  or  cutting  the 


pieces.  This  advantage  may  be  obtained  and  a  packinf* 
of  considerable  efficiency  produced  by  the  use  of  pieces 
of  woven  fabric  of  good  absorbent  qualities,  particularly 
if  these  are  cut  from  a  sheet  made  up  of  several  layers  of 


Fig-  3- 
waite's  packing  for  axle-boxes. 

woven  fabric  secured  together,  so  as  when  cut  to  give 
pieces  of  considerable  thickness. 

This  packing  has  now  been  in  daily  use  for  six  months, 
with  but  one  oiling,    .. 


Herschell's  Locomotive-Spring. 


John  T.  Herschell,  of  Evansville,  Ind.,  is  the  in- 
ventor of  a  spring  especially  adapted  for  locomotives, 
which  is  herewith  illustrated  and  described.  In  the  ac- 
companying cuts.  Fig.  I  is  a  side  elevation  of  one  of  the 
side  frames  of  a  locomotive,  which  carries  the  bearings 
for  the  drive-wheel  axles,  with  the  invention  applied 
thereto  ;  Fig.  2  a  side  elevation  of  the  front  truck  of  a 
locomotive,  showing  the  preferable  manner  of  applying 
the  improved  spring  thereto;    Fig.  3  a  similar  view  of  a 


Fig.  I . 

herschell's  locomotive-spring. 

tender-truck,  showing  the  invention  applied  thereto  in 
the  preferable  manner ;  Fig.  4  a  top  or  plan  view  of  the 
spring  separately ;  Fig.  5  a  side  elevation  of  the  same ; 
Fig.  6  a  central  longitudinal  section  through  the  same  on 
the  dotted  line  :r  2,  and  Fig.  7  a  transverse  sectional  view, 
looking  to  the  right  from  the  dotted  line  /  _y.     ( 

The  portions  marked  A,  represent  the  several  frames, 
shown  to  illustrate  the  various  modes  of  applying  the 
spring  when  used  in  different  places ;  B  the  spring- 
saddle  ;  C  the  arms,  or  arm  portions  of  the  spring ;  D  a 
coiled  metal  spring;  E  a  rubber  spring  ;  F  a  rod  running 
through  the  parts  containing  the  rubber  spring  and  secur- 
ing the  two  sides  or  arms  together,  and  G  a  pivot-bolt 
interposed  between  the  ends  of  the  arms. 

The  frames  A,  of  the  several  trucks  are  shown  only  to 
illustrate  the  preferable  manner  of  attaching  the  spring  to 
the  different  forms  of  trucks,  and  form  no  part  of  the  in- 
vention. Fig.  I  shows  the  springs  resting  on  the  saddles, 
which  in  turn  rest  on  the  axle-boxes  B',  the  outer  end  of 
each  spring  being  secured  to  the  frame  by  a  strap  a,  and 
the  inner  ends  being  connected  to  an  equalizing-bar  A', 
by  straps  a'.    On  the  truck  shown  in  Fig.  2,  the  spring  is 
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shown  inverted,  the  outer  end  of  each  arm  being  con- 
nected to  a  bar  A^,  by  the  straps  a,  the  ends  of  this  bar 
being  secured  on  the  axles  of  the  truck,  as  shown.  The 
saddle  B,  rests  upon  the  central  portion  and  supports  the 
frame.  On  the  truck  shown  in  Fig.  3,  the  spring  is  applied 
in  a  similar  manner  to  that  shown  in  Fig.  2,  except  that 
the  arms  themselves  are  extended  out  and  are  secured  to 
the  axle-boxes  B',  instead  of  being  secured  to  a  cross-bar, 
and  the  saddle  B,  is  inserted  in  a  "  pocket "  in  the  frame- 


.Fig.  4.     ■•"        ■■■".^^/■''.-?  ■  :■ 

herschell's  locomotive-sprino. 

work.  The  saddle  B,  in  which  the  central  portion  of  the 
spring  rests,  is  secured  to  the  proper  part  of  the  frame  in 
any  suitable  and  convenient  manner,  and  is  formed  to 
receive  the  central  portion  of  the  spring,  as  shown,  and 
form  a  bearing  therefor. 

The  arms  C,  are  made  of  malleable  iron  and  are  formed 
with  hollow  upwardly-extended  portions  C,  in  their  adja- 
cent ends,  the  outer  ends  of  which  are  open  and  the  adja- 
cent ends  of  which  are  closed,  with  only  a  hole  c',  large 
enough  to  accommodate  the  bolt  or  rod  F,  which  passes 
through  them.  The  openings  in  these  parts  are  preferably 
formed  cylindrical,  and,  as  shown,  may  be  filled  with  the 
rubber  springs  E,  but  experiments  have  demonstrated  the 
superiority  of  steel  coil-springs  for  the  purpose.  The 
lower  adjacent  corners  of  these  arms  are  extended  down 
somewhat,  and  the  inner  ends  thereof  are  thus  enlarged, 


f 
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as  shown.  An  opening  or  seat  C^,  is  formed  in  each  of 
the  adjacent  ends,  near  the  lower  corner,  in  which  the 
coiled  spring  D,  is  inserted.  An  anti-friction  roller <r,  is 
mounted  in  a  suitable  bearing  on  the  upper  side  of  each 
arm  between  it  and  the  spring-saddle,  thus  securing  mo- 
bility of  operation.  Midway  between  the  openings  for 
the  rubber  and  the  coiled  springs  in  the  arms  a  transverse 
semi-circular  notch  is  formed  in  each  of  the  adjacent  ends, 
in  which,  when  the  several  parts  are  in  working  position, 
the  pivot-bolt  G,  is  mounted.  The  coiled  spring  D,  is 
preferably  of  steel,  and  is  of  appropriate  strength  for  the 
use  designed.  It  is  inserted,  as  before  indicated,  between 
the  ends  of  the  arms,  one  end  resting  in  each  of  the  open- 
ings or  seats  C^,  in  the  ends.  ;  r  x    ■:'  ■  ?;■:•' 

The  bolt  F,  is  any  suitable  bolt  of  the  required  length 
and  size,  and  is  inserted  through  the  longitudinal  holes  of 
the  rubber  springs  in  the  parts  C,  the  head  of  the  bolt 
bearing  against  the  metal  follower  on  the  outer  end  of 
one  of  the  springs,  and  the  nut  thereof  bearing  against 


the  follower  on  the  outer  end  of  the  other  spring,  as 
shown  and  before  described,  and  thus  secures  the  two 
parts  of  the  spring  together.  The  pivot-pin  G,  is  placed 
between  the  ends  of  the  arms,  one  side  resting  in  each  of 
the  notches  therein,  and  thus  forms  a  fulcrum  over  which 
each  of  the  arms  operates  when  the  spring  is  in  use.. 


Fig.  6. 
herschell's  locomotive-sprixg. 


Fig.  7. 


The  several  parts  are  secured  in  position  and  together, 
as  shown,  the  bolt  F,  holding  the  two  parts  together  at 
the  top,  the  pin  G,  being  interposed  between  the  ends  of 
the  arms  for  a  fulcrum,  and  the  spring  D,  being  interp)osed 
between  these  ends  below  the  fulcrum,  to  operate  in  con- 
junction with  the  spring  to  support  the  arms.  The  device 
being  then  mounted  on  the  truck,  between  the  weight 
and  the  truck  or  the  supporting  frame-work,  it  operates 
as  follows  :  The  spring  being  in  the  position  shown  in 
Fig.  I,  the  weight  operates  to  bear  down  the  ends  of  the 
arms,  which  operate  over  the  fulcrum  G,  and,  through 
the  bolt  F,  and  followers  E',  compress  the  springs  E,  on 
one  side  of  the  fulcrum,  and  bears  the  adjacent  lower 
portions  of  the  arms  toward  e.ich  other,  and  thus  acts 
upon  the  spring  D.  The  weight  being  lessened  or  re- 
moved, these  springs  expand  and  bear  the  ends  of  the 
arms  upward  again.  When  the  spring  is  inverted,  as 
shown  in  Figs.  2  and  3,  the  weight  bears  the  center  of  the 
spring  down,  instead  of  the  arms,  the  eflfect  of  which  upon 
the  other  part  of  the  device  is  the  same  as  described. 

This  spring  is  claimed  to  be  strong,  durable  and  effici- 
ent, and  has  been  subjected  to  a  thorough  test,  operating 
satisfactorily  on  a  locomotive  running  16,522  miles. 


Haigh's  Automatic  Boiler-Feeder. 


Samuel  Haigh,  of  Coquitlam.  New  Westminster, 
British  Columbia,  is  the  inventor  of  an  automatic  boiler- 
feeder,  which  is  herewith  illustrated  and  described.  In  the 
accompanying  cuts  on  the  following  page,  Fig.  i  is  a  sec- 
tional elevation  of  the  boiler-feeder;  Fig.  2  an  elevation  of 
the  apparatus,  partly  sectional,  showing  also  the  connection 
to  the  boiler  and  to  the  condenser,  and  Fig.  3  a  detail  view. 

The  two  vertical  water-cylinders  A  A,  are  placed  con- 
tiguously in  any  convenient  situation  ;  but  the  bottom  of 
the  cylinders  should  be  slightly  below  the  water-level  of 
the  boiler  to  be  fed.  In  each  cylinder  is  a  float  B,  of 
substantial  character,  and  these  floats  should  be  braced 
internally  to  prevent  their  collapse  under  the  steam-pres- 
sure. The  floats  are  loose  upon  the  rods  tt,  that  are 
stepped  in  the  lower  heads  of  the  cylinder  and  extend 
through  stuffing-glands  in  the  upper  heads,  up  to  the 
pivoted  beam  6,  to  the  opposite  ends  of  which  the  rods  a, 
are  connected  by  jointed  links. 

Between  the  two  cylinders  *A  A,  is  a  steam-chest  C, 
supplied  with  steam  from  the  boiler  and  containing  a 
slide-valve  (/,  fitted  to  move  on  a  seat  which  has  two 
steam-ports  e  e,  leading  to  the  cylinders  A  A,  and  an  ex- 
haust-opening/, that  connects  by  a  pipe  .f ,  to  a  con- 
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denser  D.  An  arch  rising  from  the  chest  C,  supports  the 
steam-cylinder  E,  with  its  valve-chest  h  ;  and  a  head  /,  in 
the  cylinder  E,  is  upon  the  rod  k,  that  extends  downward 
and  is  connected  to  the  valve  d,  in  the  chest  C.  A  valve 
/,  in  the  chest  //,  is  connected  by  a  rod  to  the  beam  b,  and 
works  in  connection  with  simple  parts  to  admit  steam  to 
opposite  sides  of  the  head  /,  alternately.  The  rod  k, 
passes  through  a  guide-bar  /,  and  has  upon  it  collars  m  m, 
w^hich,  coming  in  contact  with  rubber  buffers  n,  on  the 
guide-bar,  limit  the  movement  of  the  rod. 


HAIGH  S    AUTOMATIC    BOILER-FEEDER. 

The  water-cylinders  A  A,  have  each  a  pipe  o,  connected 
in  their  lower  heads  for  inlet  of  water  from  an  elevated 
supply,  and  also  for  outlet  of  the  water  to  the  boiler. 
The  arrangement  of  the  connections,  as  shown  in  Figs.  2 
and  3.  is  as  follows :  The  pipe  p,  to  the  boiler  and  pipe  g, 
from  the  feed-tank  connect  by  the  two  cross-pipes  r  r,  at 
opposite  sides  of  the  T's  s  s,  by  which  the  pipes/  q,  con- 
nect to  the  cylinders  A  A.  u  u  it  u  are  check-valves  in 
the  pipes  p  and  q,  and  the  pipe  q,  is  shown  as  connected 
to  the  condenser  D,  so  as  to  utilize  the  heat  of  the  ex- 
haust for  warming  the  feed-water. 


C.  T.  Raynolds  &  Co. 

(Established  in  1770,) 

I  o  &  108  Fulton  St.,  21  Lake  St., 

NEW  YORK, 


CHICAGO, 


The  operation  of  the  device  is  as  follows  :  A  stop-cock 
in  the  pipe  q,  from  the  feed-tank  being  opened,  the  water 
fills  the  cylinder  A,  that  is  not  open  to  the  boiler,  the 
other  cylinder  being  already  filled.  As  the  water-level  in 
the  boiler  lowers,  the  water  in  the  cylinder  that  is  open 
to  the  boiler  by  one  port  e,  will  be  gradually  run  out  until 
the  float  B,  falling,  comes  in  contact  with  a  collar  a',  on 
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Fig.  2. 

haigh's  automatic  uoiler-feeder. 

the  rod  a,  and  its  weight,  carrying  the  rod  down,  moves 
the  beam  b,  so  that  the  valve  /,  is  shifted,  and  steam  being 
thereby  admitted  to  the  cylinder  E.  acts  on  the  head  /,  to 
move  the  rod  k,  and  shift  the  valve  d,  thus  closing  one 
port  e,  and  by  opening  the  other  port  e,  steam  is  let  into 
the  filled  water-cylinder,  which  will  empty  as  soon  as  the 
pressure  is  equalized.  The  steam  in  the  cylinder  just  emp- 
tied of  water  now  exhausts  into  the  condenser  D,  and  the 
vacuum  created  in  the  cylinder  starts  the  flow  of  water,  so 
that  it  again  refills.  This  operation  continues  so  long  as 
the  supply  of  water  continues  from  the  tank  or  other 
source. 

The  condenser  may  be  of  any  suitable  form.  A  simple 
coil  in  a  tank  is  shown,  and  its  drip-cock  v,  is  provided 
with  a  check-valve,  so  as  to  prevent  destruction  of  the 
vacuum  formed  in  the  water-cylinders.  When  the  supply 
of  feed-water  is  overhead,  the  condenser  D,  is  not  required, 
the  condensing  coil,  with  its  drip-cock  and  check-valve, 
being  placed  in  the  overhead  tank.  The  condenser  D,  is 
only  used  when  it  is  required  that  the  feeder  shall  lift  the 
water  from  below  the  level  of  the  boiler. 


F.  W.  Devoe  &  Co., 

■>    •  Manufacturers  of  Fine 

RAILWAY  VARNISHEa 

COACH  AND  CAR  COLORS, 

Ground  in  Oil  and  Japan, 
ETC.,  ETC. 

Fine  Brushes  adapted  for  railroad  use.    Ail  kinds  of  Artists'  Materials. 
Colors  for  ready  use,  and  all  specialties  for  Railroad  and  Carriage  purposes. 

Railroad  companies  will  save  themselves  great  trouble  in  painting  by  al-  j 
lowing  F.  W.  Devoe  &  Co.  to  prepare  their  Passenger  and  Freight  Car 
Colors.  This  will  insure  Durability,  Uniformity  and  Economy.  F.  W 
Dkvof.  &  Co.  manufacture  from  the  crude  materials  which  are  the  comoo-  -] 
nent  oartsof  any  snade,and  thev  understand  bettei  -aeir  chemica.  relatioiv 
ship  whei. .;.  combination,  than  can  be  possible  (O  tboee  JV  A  3un>>.y  3  .9 
their  dry  m^ter.-iis  and  thei;  sr^-ind  them.        ..,».'  .; 

«ENi>  FOP  3.iMPi.E  CARD  OF  riirre 


Cor.  Fulton  and  William  Streets 
•    ;  NEW  YORK.     ; 


v^ 


vj;.  ;';-i  ■;•■.. 
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-General  Offices  THE   ROTE  AUTOMATIC  BRAKE  COMPANY, 

--;.  ^:  •:->  :",  :.,""';  :.  ::.v-  ..;:•  -■/--'  Mansfield,  Ohio,  November  jd,  1884.'  '  \:\ .  .  ;  •  '  .  . 
To  the  Westinghouse  Air  Brake  Company,  Pittsburgh,  /Vz.;  ; : .    s.:        ^  ..      :  ..,  ;;,vv:  .  ,^:  J    /  .-.'  ;    .  - 

Gentlemen  : — Understanding  from  your  published  announcements  that  you  recommend  your  brake  for  freight-train  use 
we  respectfully  invite  you  to  a  complete  and  searching  public  test  of  its  merits  in  competition  with  the  Rote  Automatic  Brake. 
This  test  to  be  made  in  so  complete  and  critical  a  manner  as  to  show  all  the  railroads  of  the  country,  as  well  as  the  Railroad 
Commissioners  of  the  various  States,  which  of  the  two  brakes  is  the  one  which  should  be  ustd.;  for  the  test  will,  we  are  certain, 
leave  no  doubt  in  the  minds  of  any  witnessing  it.  .        •'  "  '"   -"  .->";;••.:.        -        j. 

■  To  insure  the  proper  management  of  the  test  we  suggest  that  you  choose  one  person,  we  another,  and  these  two  a  third 
person,  all  three  to  be  well  known  as  capable  and  honorable  rolling-slock  experts,  to  conduct  the  test,  their  expenses  to  be 
jointly  borne  by  you  and  by  us. 

An  invitation  to  witness  the  test  to  be  extended  to  the  General  Officers  of  Railroads  and  all  State  Railroad  Commissioners^ 
to  the  members  of  the  National  Car-Builders  Association,  and  to  the  Railroad  and  daily  press.;   .  :     >  # 

The  test  to  be  at  such  time  and  place  as  may  be  mutually  agreed  upon,  but  we  suggest  that  the  proper  place  would  by  on 
some  road  having  high  grades  and  sharp  curves,  so  that  both   brakes  may  have  as   hard  and  complete  a  test  as  possible.     As  it 
is  necessary  to  make  the  test  searching  and  complete,  and  as  all  railroads  wish  to  increase  the  length  of  their  trains  and  only 
wait  for  a  brake  which  will  enable  them  to  do  so,  we:  think  each  train  should  be  made  up  of  50,.  60  or  70  cars,  as  you  may  prefer 
or,  if  you  think  best,  of  even  more  cars.  ^"^  '.'■-''  -''''S'r^-:\  •:•■")■ -^ 

Your  company  to  supply  your  train  and  engines,  we  to  supply  ours.  .  ■\:'-,:y.'>   '':■■■:'-'■  .^'   /■■'^ 

,  ;       The  following  points,  among  others,  to  be  considered  and  reported  upon  :       .  ;  ;■   . 

Cost  of  equipping  trains.         _  .  ■:.;.''..■  V 

:''■<     Simplicity.  "'  -.  ■  ■,  '''  ';',}',.:•     :.;.^  ^  "  '■.,>;>':' --V,''-    ',     ■   '   ■    ~    A 

Freedom  from  breakage.  '  ■-      ':     ;,.>-:  ■  i 

Certainty  of  action.        ;  /  '  •  '    ,  V  ^^         •  :  ;^'  .        ;■ 

Effectiveness.  '•  .  "-   ,';./:':  ,-,.        /  .^-.      /    .  ~       ■       ■",    '  y-   *'-■'<.-:':':.  ;  l    ' 

•  ■    Cost  of  maintaining.  '       .    .  -  ■"->     •  /       '       ■; 

"Flatting"  of  wheels.  '    '  '■  V      '      '        '  .-     .;  '  ./ 

Any  other  points  submitted  by  you  or  by  us  in  writing  to  be  added  to  the  above. 

The  brakes  or  trains  are  to  be  tested  in  every  manner  and  under  all  conditions  which  practical  railway  service  may  suggest, 
including  yard  as  well  as  line  service.  ....  ;' 

Among  others  the  following  tests  are  to  be  applied  to  both  trains  : 

ist. — Each  train  is  to  be  (part  of  the  time)  run  by  engineers  and  crews  who  have  never  operated  either  brake  and  who  are 
wholly  unfamiliar  with  them.  ^  ■  ;  ;  •      ■         ■.      ■'    '  '  ^'':  r':'-'-^:.^  <'-:_-■  \       V  '  ./:    '     ■;, 

2d. — The  trains  are  (part  of  the  time)  to  be  partly  made  up  (as  nearly  all  freights  are  everywhere)  of  foreign  cars,  which  have 
neither  your  nor  our  brake  on,  so  that  the  cars  having  your  break  or  ours  on  shall  be  widely  and  irregularly  separated  from 
each  other. 

3d. — The  locomotives  drawing  your  train  and  ours  to  be  exchanged,  from  time  to  time,  and  draw  each  others  trains. 

4th. — Two  locomotives  equipped  as  so  many  freight  engines  and  tenders  are,  with  hand-brakes  instead  of  steam  or  air 
brakes,  are  to  be  substituted  for  the  two  engines  used  in  the  test  part  of  the  time.  Any  brake  which  will  not  work  properly  if 
this  is  done,  you  will  admit,  can  be  of  little  practical  value  in  actual  service. 

5th. — From  time  to  time  each  train  is  to  be  stopped  and  foreign  cars  (not  equipped  with  either  your  brake  or  ours)  are  to  be 
run  into  it,  at  irregu  ar  intervals,  just  as  actual  service  requires  constantly. 

6th. — In  the  making  up  of  trains,  etc.,  crews  are  to  be  exchanged  at  random,  so  that  the  test  may  fully  illustrate  the  con- 
venience of  operating  each  kind  of  brake  in  actual  ordinary  service.       -. .  '■.   •       '    ..     r 

7th. — Frequent  short  runs,  stops  and  quick  starts  are  to  be  made. 

8th. — A  series  of  yard  tests  are  to  be  made,  showing  the  action,  convenience,  etc.,  of  the  two  brakes.  • 

We  mention  a  few  necessary  tests  only,  and  you  and  we,  as  well  as  the  test  committee,  are  to  add  any  number  of  others,  it 
being  distinctly  understood  that  if  you  decline  any  test  proposed  by  us,  or  we  decline  any  proposed  by  you,  it  shall  be  con- 
dered  an  explicit  and  positive  admission  of  inferiority.  ■    ,    :  :    ' 

This  rule  must  in  every  case  be  strictly  observed,  namely  :  Both  brakes  must  be  tested  in  precisely  t^ie  same  manner,  %o  l\i9X 
there  may  not  only  be  absolute  fairness,  but  no  room  for  suspicion  even  of  anything  else. 

You  have  been  in  the  brake  field  a  long  time,  have  profited  justly  and  largely  from  the  patronage  of  railroads,  and  we  are 
sure  will  welcome  this  plan  for  allowing  your  patrons  and  the  American  public  to  judge  for  themselves  which  brake  should  come 

into  universal  use.  >  :'.■''.■-■'■■■■:..-■■:.■.;-'-■'•:/''       ■:■;■.  '^  , a-  ~"  -■''''',':  '■    ■'  ^^-y    '-':■■:::'■    '.       '■■.-.'■;.    -;-;:y  .■:-■•"■■::-■.  . 

Having  proper  confidence  in  the  merits  of  your  brake  we  know  you  will  gladly  and  promptly  accept  our  proposition  herein 
made,  as  you  must  feel  that  the  test  will  be  complete. 

The  railroad  public  is  a  very  fair-minded,  capable  body,  and  will  most  thoroughly  appreciate  and  fully  recognize  the  equity 
and  fairness  of  our  offer  to  you,  and,  in  common  with  business-like  people  everywhere,  will  naturally  (and,  we  are  sure  you 
will  admit,  properly)  consider  it  a  virtual  confession  of  inferiority  and  a  public  admission  that  the  Westinghouse  Brake  is  in- 
ferior to  the  Rote  Brake  and  that  it  is  unfitted  for  general  freight  service,  should  you  decline  or  neglect  to  avail  yourselves  of 
the  proposition  we  make  you  herein. 

Permit  us  to  add  in  closing  that  we  wish  to  express  to  you  our  desire  to  have  this  communication  received  in  the  spirit  in 
which  it  is  sent,  and  to  have  it  express  to  you  our  wish  for  a  full,  fair  and  searching  test  of  the  two  articles  in  the  relative  merits 
of  which  the  railroad  interest  '\&  primary  and  that  of  the  owners  even  secondary.     Respectfully,-,,^  ,,        ;- 

:   .     .  ..      V   THE  ROTE  AUTOMATIC  BRAKE  COMPANY, 

•''■■'.,  '-• ;  ■  ;.  ■;- ■^■■•■/,   -vV!  •/';:;;;-■-.■.-;:■:-..•:  •-  '-^-i   :..■  _  ^-Per  M.  D.  Harter,  President 
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Ramapo  Wheel  and  Foundry  Company. 


MANUFACTURERS  OF 


STEEL  TIRED  and  CHILLED  IRON  WHEELS 

For  Drawing-Room  and  Sleeping:  Coaches,  Locomotives, 
Tenders,  Passenger  and  Freight  Cars. 

W.  W.  SNOW^,  Superintendent  and  General  Manager. 

RAMAPO,  Rockland  Co.,  N.  Y. 


or. 


COT^GDO^    BRAKB-SHOE. 

This  improvement  consists  of  a 
brake-shoe  having  imbedded  in  its 
body  of  cast  iron,  pieces  of 
wrought  iron,  steel,  malleable 
iron,  or  other  suitable  metal,  and 
while  being  more  effective,  in 
that  greater  uniformity  of  friction 
is  obtained  when  applied,  exceeds 
in  life,  or  the  duration  of  the  shoe 
iiself,  that  of  the  cast-iron  shoe 
by  over  seventy-five  per  cent.  I  ts 
extensive  use  on  many  of  the 
most  prominent  roads  in  ihe  coun- 
try  has  proven  its  economy  and 
^^-^  -MmtPIi  '--  '       superiority  over  any  other  shoe 

Pjjjjj^^ut »«» Of  c«iw5jJ'|rW  in     use.        All     communications 

^  should  be  addressed  to 

THE  CONGDON  BRAKE-SHOE  CO.,  246  Clark  St.,  Chicago 
RAMAPO  WHEEL  AND  FOUNDRY  CO.,  Ramapo,  N.Y. 


RAMAPO  IRONWORKS 

HILLBURN  (Rockland  County),  NEW  YORK 


MANUFACTURERS   OF 


Switches,  Automatic  Safety  Switcti  Stands 
YOKED  FROGS, 


SPRING  RAIL  FROGS;  also,  BOLTED  AND  PLATE  FROGS, 
CROSSINGS  OF  EVERY  DESCRIPTION,  -.; 

Light  and  Heavy  Castings  and  General  Track 

Equipment, 

Estimates  and  Information  cheerfully  Furnished. 

Telegraph  Stations,  RAMAPO,  or  SUFFERN,  N.  Y. 


HoUSatOnic  Railroad.     New  York  &  New  England  Railroad 


THE  ONLY  LINE  RUNNING 

"THROUGH    GARS 

Between  New-York,  Great  Barring-ton,  Stockbridge,  Lenox  and  Pittsfield — 
the  far-faiuod  resorts  of  the 

BERKSHIRE    HILLS 

of  Western  Massachusetts — "  Remarkable  for  pure  air,  romantic  drives, 
and  grand  mountain  scenery.  Nature  has  truly  e.xjjressed  herself  in 
wondrous  beauty  tn  the  scenery  ot  this  region,  containing  perhaps,  more 
of  genuine  enchantment  than  any  other  in  New  England." 

Five  through  trains  daily  between  New-York  City  and  all  points  on  the 
Housatonic  Railroad,  from  the  Grand  Central  Depot  via  New- York, 
New-Haven  and  Hartford  Railroad,  at  8  A.  M.  (Passenger),  and  9  A.  M. 
(Mixed) ;  3.40  P.  M.  (Limited  Express  with  through  drawing-room  cars), 
3.40  P.  M.  (Passenger),  and  4  P.  M.  (Mixed).  Sunday  Passenger-train 
leaves  New-York  at  6  A.  M. 

Descriptive  Guide  Book  sent  free  by  mail  upon  application  to  the  Genera! 
"^icket  Agent. 

H.   D.  AVERILL,  Genl  Ticket  Agent. 

W.  H.  YEOMANS,  Superintendent. 
General  Offices,  Bridgeport,  Conn.,  July  13th,  1885.      .  ._ 

VALVE-OLEUM. 

E.  F.  DIETERICHS' 
Cylinder,  Engine  and  Machinery  Oils 

CLEVELAND,  OHIO. 

Patented  1874,  *7S, '76,  and  July  4, 1882. 


TRANSFER  STEAMER  MARYLAND  ROUTE. 

Through  Pullman  Cars  for 
PHILADELPHIA,     BALTIMORE    AND   WASHINGTON, 

WITHOUT  CHANGE  ;  connecting  with  through  trains  to  FLORIDA 
and  all  points  SOUTH  and  WEST.  Trains  leave  Boston  at  6.30  p.m.,  daily. 
Leave  Boston  for  GRAND  CENTRAL  DEPOT,  NEW  YORK,  at  10.00 
A.M.:  returning,  leave  New  York  at  11  a.m.  and  11.35  p.m.,  week  days. 
Pullman  Palace  Cars  on  night  train. 

The  Norwich  Line  between  Boston  and  New  York 

Steamboat  train  leaves  Boston  6.30  p.m.,  arrives  at  New  London  at  10.15 
".  M.,  connecting  with  the  new  steamer  City  of  Worcester,  Mondays, 
Wednesdays  and  Fridays,  and  City  of  New  York,  Tuesdays,  Thursdays 
and  Saturdays.  Returning,  steamer  leaves  Pier  40,  North  River,  New 
York,  at  4.30  p.m.,  connecting  at  New  London  with  train  leaving  at  4.05 
A.M.,  arriving  ir\  Boston  at  7.50  a.m.     Good  night's  rest  on  the  boat. 

ASK  FOR  TICKETS  VIA  N.  Y.  AND  N.  E.  R.  R. 

Office,  322  Washington  street,  Depot  foot  of  Summer  street,  Boston. 

A.  C.  KENDALL,  Gcn'l  Pass.  Agent. 


Waterbury  Brass  Co., 

No.  296  Broadway,  New  York.   ■, 

Sheet,  Roll  and  Platers'  Brass, 

Mills  at  Waterbury,  Conn. 
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CURIOUS  CARS  FOR  FREIGHT-TRAFFIC. 


.        ■■  UY  F.   B.   KROCK.        /        .>      V  ^ 

[Written  for  the  American  Railroad  Jolknai..! 


It  is  not  the  intention  of  the  writer  to  indulge  in  a 
strain  of  invective  against  the  patented  appliances  for 
freight-cars.  Far  from  it.  The  freight-car  in  universal 
use  upon  our  roads  to-day  is  the  subject  of  several  pat- 
ents, although  the  most  important  of  them  have  long 
since  expired  and  become  public  property.  The  entire 
equipment  of  railway  engineering  is  a  testimonial  to  the 
genius  and  perseverance  of  American  inventors. 


Fig.  I. 


Fig.  2. 


But  among  the  hosts  of  patented  freight-cars — some 
meritorious,  and  some  of  indifferent  merit — there  has  ap- 
peared a  fungus  growth,  for  which  the  world  has,  as  \'et, 
found  no  commercial  use,  but  which  may  find  a  place,  for 
ought  we  know,  in  the  progressive  science  of  the  future. 
Instances  of  these  sporadic  cases  of  inventive  ingenuity 
are  freight-cars,  the  excessive  iron-work  frames  of  which 
remind  one  of  a  section  of  the  Coney  Island  pier,  or  one 
of  Eads'  structures  spanning  the  Mississippi.  Then,  again, 
an  inventor  wants  to  overcome,  to  the  utmost  extent, 
"the  great  centrifugal  force  manifested  in  the  turning  of 
curves,"  and  to  "  supersede  the  faulty  and  manifestly  ob- 
jectionable car  mounted  above  a  narrow  pair  of  trucks, 
which  are  so  readily  overturned."  The  first  object  is 
worthy  enough,  but  railway  engineers  seem  to  be  unani- 
mously of  the  opinion  that  a  car  mounted  upon  "  a  narrow 
pair  of  trucks  "  is  good  enough  for  them. 

To  remedy  the  "objections"  indicated  above,  this  par- 
ticular inventor  devised  a  freight-car,  the  points  of  excel- 
lence of  which  will  be  better  gleaned  by  the  reader  from 
an  illustration  or  two  (Figs,  i  and  2,  the  former  being  a 
side  elevation,  the  end  of  the  car  being  broken  away,  and 
the  latter  a  transverse  section  of  the  same). 

This  car  is  composed  of  a  rectangular  box,  the  center  of 
gravity  of  which  is  low  enough  to  satisfy  any  one.  The 
car  runs  upon  four  annular  or  ring-shaped  wheels.  Over- 
grown journals  or  circular  bosses  project  from  the  sides 
of  the  car.  The  interiors  of  these  cylinders,  on  which  the 
annular  wheels  bear,  are  recessed  in  order  to  enlarge  the 
storage  capacity  of  the  car.    The  underside  of  the  car  is 


brought  but  a  few  inches  above  the  rails.  Anti-friction 
rolls  are  interposed  between  the  journals  and  wheels.  An 
interior  circumferential  groove  is  cut  in  the  annular 
wheels,  in  which  runs  both  the  anti-friction  bearing-roll 
and  also  a  horizontal  arjti-friction  wheel,  arranged  on  top 
of  the  journal-bearing,  for  the  purpose,  it  is  said,  of  re- 
lieving the  wheels  from  undue  lateral  strain.  In  short,  the 
inventor  wants  "  to  do  away  with  the  ordinary  car-trucks 
and  wheel,  and  their  attendant  expense."  Moreover,  he 
wishes  to  bring  the  center  of  gravity  down  to  the  lowest 
extent ;  and  he  has  done  it,  though,  perhaps  the  reader 
may  think,  at  the  expense  of  some  other  valuable  points. 
Coal-cars  also  come  in  ^or  their  share  of  "improve- 
ment." They  are  made  of  various  unnecessarily  expensive 
shapes,  and  some  are  provided  with  elaborateh^  designed 
"  hatches  " — to  use  a  nautical  term — for  keeping  out  rain 
and   .now  in  transitJ  i        ;  v;       > 

(^ain-cars  are  not  only  made  cylindrical,  but  with  an 
intviior  double  wall,  both  of  iron,  with  wide  air-spaces  be- 
tween for  ventilation. 

■Various  freight-cars  have  their  frame-work  made  of 
tubular  iron,  while  one  in  particular  provides  for  a  freight- 
car  frame  upon  the  telescopic  principle.  The  main  fram- 
ing consists  of  large  telescopic  tube  sections  at  top  and 
bottom  on  both  sides  of  the  car.  Springs  of  spiral  form 
are  interposed  within  the  tubes  to  form  a  cushioned  re- 
sistance in  case  of  accident.  Tubes  also  compose  the 
truck-frames,  which  are  connected  to  the  wheels  them- 
selves in  such  a  manner  that  the  whole  car  will  slide  for- 
ward over  its  trucks  for  a  given  distance,  upon  the  attempt, 
for  instance,  of  another  train  to  pass  by  on  the  same 
track. 


^:?^2^^^^ 


^ 


rA 


xV^vs\>V- 


[ja- 


The  rolling-barrel  idea  seems  to  be  a  favorite  one  with 
the  inventive  aspirant.  He  has  ever  in  mind  economy  of 
space  and  the  lowering  of  the  center  of  gravity.  In  Fig. 
3  (a  longitudinal  sectional  view)  are  shown  two  cylindrical 
barrels  laid  transversely  upon  the  track,  and  provided 
with  flanged  tires  corresponding  to  the  gauge.  These 
cylinders  are  kept  apart  with  respect  to  each  other  by  an 
encompassing  cage,  giving  each  barrel  three  rolling  points 
of  contact.  This  cage  supports  a  platform  and  a  coupling- 
head  at  each  end.  One  of  the  rolling-bearings  is  com- 
mon to  both  barrels,  and  is  itself  a  carrier  of  merchandise. 
It  is  made  hollow  for  that  purpose.  It  is  swung  in  posi- 
tion by  brackets  depending  from  the  underside  of  the 
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platform.  The  immediate  support  of  the  latter  is  obtain- 
by  the  upper  rolling-bearings,  and  the  endwise  jars  or 
strains  are  taken  up  by  the  central  revolving  carrier  and 
the  lower  roller-bearings,  which  are  swung  below  the  ax- 
ial lines  of  the  main  carrying-barrels,  The  carriers  under 
way  are  constantly  under  a  high  degree  of  revolution. 
The  inventor  states  that  these  bearings  may  be  oiled 
equally  well  when  the  freight-car  is  in  motion,  but  does 
not  tell  the  quantity  of  oil  necessary  to  keep  them  in 
proper  condition,  nor  what  means  are  provided  to  neu- 
tralize the  law  of  centrifugal  motion  when  oiling. 

"While  we  are  on  this  branch  of  the  subject  let  us  look 
at  one  or  two  other  types  of  revolving  freight-cars,  any 
one  of  which,  if  adopted,  would  certainly  work  a  rero/u- 
tion  in  freight-traffic.  A  transverse  elevation  of  a  style  of 
trhis  car  is  shown  in  Fig.  4. 

A  peculiar  construction  is  given  to  the  wheels  so  as  to 
give  an  elastic  support,  thereby,  it  is  claimed,  taking  up 
the  shock  and  reducing  the  wear  and  tear  of  the  rolling- 
stock  and  track.  For  this  purpose  the  wheels  are  made 
with  a  cast-iron  central  portion  and  a  wrought-iron  rim 
or  tire.  The  periphery  of  the  cast-iron  portion  is  enlarged 
laterally,  and  formed  with  a  lateral  groove  having  recesses 
at  intervals  for  the  reception  of  bearing-springs  of  steel 
or  rubber.  Surrounding  the  springs  are  felloes  of  wood, 
held  in  place  by  a  circular  metal-band.  The  wrought-iron 
tire  is  applied  while  heated  and  cooled  by  minute  jets  of 
water,  so  as  to  be  shrunk  on  uniformly.  The  wooden 
felloes  serve,  it  is  said,  to  protect  the  springs  against  inju- 


Fig.  4. 

rious  action  from  heat  while  the  tire  is  being  shrunk  on, 
and  also  to  impart  additional  elasticity  to  the  wheel  when 
in  use.  The  conoidal  form  of  the  car-body,  sloping  from 
the  wheels  downward,  or  flaring  toward  the  medial  band, 
facilitates  the  discharge  of  such  freight  as  grain  through 
the  central  peripheral  openings. 

The  inventor  is  silent  as  to  the  frictional  generation  of 
heat  from  the  agitation  of  grain  in  such  conveyances. 
While  the  car  might  escape  without  a  hot-box,  how  about 
hot  grain  ? 

Another  instance  of  this  genius  of  invention  comprises 
two  rolling  fianged  barrels  arranged  within  a  truck-frame 
of  skeleton  form,  with  a  central  longitudinal  board,  ele- 
vated upon  a  converging  frame-work,  for  the  passage  of 
the  train-hands  along  the  length  of  the  train.  The  cylin- 
ders have  perforated  ventilating  pipes  passing  endwise 
through  them,  and  also  perforated  partition-plates  therein 
to  prevent  the  load  from  shifting.    * 


In  Fig.  5,  we  have  a  unique  style  of  freight-car.  which' 
is  adapted,  the  inventor  says,  "  more  especially  to  cars  .'^ 
adapted  for  use  on  triple-rail  tracks."     It  requires  no  ex-    ; 
haustive  treatment  of  the  advantages  of  this  system  to  be 
here  set  forth.     What  merits  it  has  may  be  evolved  from 
a  glance  at  the  illustration.     "  Triple-rail  tracks  !  "     Me-  : 
thinks  the  phrase  has  a  pleasant  sound.  1^ 

There  are  many  other  curious  freight-cars  which  have    '' 
been   patented,  but  I  will   not  take  up  the  Journal's 
space  beyond  the  illustrations  given.    There  is  just  one  - 
other  device,  however,  of  which  I  would  like  to  speak — 
a  patented  process  for  loading  flat  freight-cars.     The  in-  : 


ventor  applies  this  process  in  loading  a  flat  car  with  baled 
hay.  Scantlings  are  stuck  in  between  the  bales  upon 
which  other  bales  are  to  be  hung.  These  projecting  bales 
are  built  out  from  the  side  of  the  truck,  so  as  to  take  up 
the  path  of  the  adjacent  trucks.  The  inventor  neglected 
to  tell  us  how  these  bales  were  unloaded  again,  but  as 
there  are  many  obvious  methods  perhaps  he  did  not 
think  it  necessary.  For  instance,  any  way-station  house 
would  scrape  off  the  projecting  bales,  and  probably  most 
of  the  others  with  them.  Or  they  could  be  unloaded  at 
very  short  notice  by  meeting  a  train  on  the  adjacent  track, 
or  by  passing  empty  cars  on  any  of  the  side-tracks  along 
the  route. 


ACCIDENTS    AT    OVERHEAD    BRIDGES,    HIGH- 
WAY-CROSSINGS  AND  PERMANENT  WAY. 


liV    WM.    S.    HUNTINGTON. 
[Written  for  the  American  Railroad  Jf>iRNAL.] 

In  treating  of  railway  accidents  in  a  general  way,  it  is 
hardly  worth  while  to  indulge  largely  in  any  unprofitable 
speculations,  or  devote  time  and  space  to  that  class  of  ac- 
cidents which  may  be  called  non-preventable,  or  charged 
to  '*  dispensation  of  Providence."  Accidents  of  some  kinds 
will  happen  in  spite  of  all  precautions  taken  to  prevent  them; 
but  killing  people  at  overhead  bridges  is  not  one  of  this 
class.  A  writer  on  railway  construction  says,  in  a  recent 
article,  that  accidents  of  the  kind  under  consideration 
are  more  frequent  than  formerly  and  gives  directions  for 
their  precaution.  "Freight-cars,"  he  says,  "are  built 
higher  than  formerly,  some  of  them  being  14  feet  from  the 
top  of  the  rail  to  the  top  of  the  car,  and  overhead  bridges 
should  have  a  clear  space  of  20  feet  from  the  rail."  Now 
there  are  hundreds  of  trainmen  and  others  who  ride  on 
the  top  of  freight-trains  that  are  just  tall  enough  to  be 
scalped  by  a  20-foot  bridge  while  standing  on  a  14-foot 
car,  so  that,  as  a  measure  of  safety,  officials  must  either 
employ  shorter  trainmen,   or  build   higher  bridges,   or 
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lower  cars.  A  bridge  20  feet  high  might  ordinarily  be 
considered  safe,  as  it  is  only  occasionally  that  a  14- foot 
car  is  in  a  train,  and  common  prudence  or  foresight  would 
suggest  that  the  "deck-passenger"  would  find  a  place  on 
the  lower  cars  especially  when  passing  under  bridges. 
But  there  are  divers  reasons  why  some  one  might  be  on  the 
high  car  just  at  the  lime  of  reaching  the  bridge,  and  that 
particular  person  is  very  liable  to  be  a  little  over  six  feet 
in  stature.  Or  perhaps  the  bridge  was  built  20  feet 
above  the  rail,  but  track  repairs  frequently  necessitate  a 
raise  of  several  inches,  and  the  bridge  not  being  corre- 
spondingly raised  soon  finds  a  victim.  Several  devices 
are  in  use  to  give  warning  at  such  bridges  but  they  fre- 
quently fail,  and  the  only  real  safetj'  lies  in  being  sure 
that  the  structures  are  high  enough.  In  some  localities  it 
is  a  matter  of  more  or  less  expense  and  inconvenience  to 
get  a  safe  height,  but  a  failure  to  do  this  is  frequently  ex- 
pensive and  otherwise  unpleasant,  and  when  a  height  of 
20  feet  may  be  regarded  as  pretty  near  safe,  it  would  not 
be  very  expensive  or  troublesome  to  make  it  21  feet.  The 
last  foot  would  save  life  to  trainmen  and  ready  cash  to 
the  companies.  "  Through  bridges,"  or  what  are  known  as 
covered  bridges  are  often  found  too  low,.the  roof  being  too 
near  the  rail  to  allow  of  even  a  man  of  low  stature  to 
stand  erect  and  go  through  with  safety.  It  is  a  matter  of 
economy  to  cover  wooden  bridges  to  prevent  decay.  The 
sides  are  tightly  boarded  and  painted,  and  in  some  parts 
of  the  country  the  roofs  are  shingled,  but  the  most 
common  covering  is  slate.  Many  beams  and  other  tim- 
bers are  unnecessarily  low,  and  of  no  earthly  use  but 
to  kill   people  and  stand  as  specimens  of  engineering 

stupidity.       .;  :  ..    ■■■:.        '■■'■      .".-.:;.  >  " 

It  is  not  accurately  known  how^  many  have  been  killed 
in  the  United  States  by  these  bridges,  but  the  list  is  a 
long  one.  In  Massachusetts,  in  the  year  ending  Septem- 
ber 30th,  1883,  14  accidents  are  reported.  In  hilly  and 
thickly  populated  sections  there  are  more  of  these  struc- 
tures than  in  level  districts  where  crossings  are  mostly  at 
grade.  Probably  New  England  and  the  middle  states 
have  more  of  those  structures  than  any  other  parts,  and 
it  is  not  easy  to  base  an  estimate  of  the  whole  on  a  New 
Kngland  report.  But  this  is  a  kind  of  accident  for  .vhich 
there  is  no  excuse,  save  the  exercise  of  too  much  of  the 
same  kind  of  economy  that  destroys  life  through  many 
other  preventable  causes  ;  and  if  there  is  an  overhead  or 
through  bridge  on  this  continent,  or  anywhere  else,  that  is 
not  known  to  be  absolutely  safe  it  should  receive  attention 
at  once.  There  is  a  plenty  of  room  above  and  below  for 
safety,  and  no  extra  taxes  for  using  it. 

Another  class  of  accidents  which  cause  much  trouble 
and  brings  many  to  grief  or  the  grave  is  the  deadly  road- 
crossing.  There  is  scarcely  anything  more  dreadful  in 
the  line  of  railway  disasters  than  the  frequent  collisions 
of  trains  with  carriages  at  grade-crossings.  The  causes 
of  such  accidents  are  various  and  somewhat  peculiar  in 
their  nature,  and  although  many  of  them  may  be  removed, 
it  can  hardly  be  said  that  all  the  causes  can  be  annihilated 
and  crossing  a  railway  at  grade  rendered  absolutely  safe. 
The  causes,  either  remote  or  direct,  that  lead  to  these 
accidents  are  not  always  under  the  control  of  either  the 
railway  operatives  or  the  highway  travelers,  and  to  assert 
that  there  is  no  excuse  for  grade  collisions  would  be  out 
of  reason.  It  has  formerly  been  the  custom  of  the  press 
to  characterize   these    mishaps  as  "  the  latest   railway 


murder,"  and  charge  the  officials  with  criminal  neglect 
and  assert  that  they  alone  should  bear  the  blame.  In 
many  instances  of  serious  disasters  of  this  kind  there  are 
evidences  of  a  lack  of  thorough  management,  but  it  is 
true  that  the  general  management  has  made  strong  efforts 
to  reduce  the  frequency  of  this  class  of  accidents.  Flag- 
men are  kept  constantly  at  dangerous  j>oints,  gates  are 
provided,  automatic-signals  to  give  warning  by  day  or 
night,  the  bells  and  whistles  of  locomotives  and  the  best 
power-brakes  are  employed  to  prevent  these  mishaps — 
and  yet  they  are  frequent.  Certainly  the  railways  have 
done  nobly  in  this  matter  and  it  remains  for  the  tres- 
passers, who  are  the  victims,  to  stand  the  blame  in  most 
cases  of  injury.  People  are  careless,  and  pay  no  attention 
to  the  warnings  and  suffer  death  for  their  foolishness,  and 
their  friends  collect  damages  in  large  sums.  People  argue 
that  it  is  not  they  who  must  look  to  their  own  personal 
safety,  but  the  railways — having  many  or  all  the  favors 
they  ask  of  the  public,  and  waxing  rich  by  serving  the  publ  ic 
— must,  perforce,  guarantee  the  safety  of  all  who  may  tres- 
pass on  the  right-of-way  at  all  times  and  places,  and  under 
all  circumstances,  whether  necessary  or  otherwise  ;  and 
whether  deaf,  dumb,  blind,  sound  or  cripple,  on  foot  or  in 
a  carriage,  or  a  la  c/ieval,  drunk  or  sober,  day  or  night ; 
on  board  a  train,  or  trespassing  by  walking  or  driving  on 
the  permament  way,  or  in  a  waiting-room  ;  whether  riding 
on  a  pass  or  paying  fare — in  fact  in  ever)'  case,  the  rail- 
ways are  considered  by  a  very  large  share  of  the  un- 
reasonable public  to  be  responsible  for  any  injur)  persons 
may  receive,  no  matter  how  much  or  hgw  far  the  unfor- 
tunate may  be  out  of  his  or  her  proper  place.  They  reason 
after  the  manner  of  the  Hibernian,  who  was  on  shipboard 
in  a  gale.  When  some  expressed  fears  that  they  would  all 
go  to  the  bottom  he  said,  "  Be  gad  !  I  paid  the  captain  to 
take  me  across  and  I'll  make  him  stick  to  the  barj^ain."  If 
they  lose  a  limb  or  their  lives  through  their  own  stupid- 
ity the  company  must  pay  for  it.    '"'--'.  .  i" . 

But  seriously,  the  railways  have  done  their  duty,  as  a 
rule,  in  the  matter  of  safety  at  grade-crossings,  and  if  the 
public  will  do  as  well  and  exercise  a  reasonable  amount 
of  caution,  and  act  on  the  principle  that  "self-preservation 
is  the  first  law  of  nature,"  there  will  be  less  slaughter  at 
these  crossings.  The  only  means  of  absolute  safety  lie 
in  making  all  highway  or  street-crossings  either  abo7'e  or 
heloK'  grade.  Although  this  is  not  an  impossibility  it  is 
impracticable,  which  leaves  the  matter  in  a  shape  for 
legislation.  The  railways  need  a  little  of  it  to  make  them 
more  particular  in  the  enforcement  of  orders.  Aside  from 
the  safety  appliances  that  have  been  supplied  to  keep 
people  off  the  track  in  times  of  danger,  the  bell  and  whisle 
are  ordered  to  be  sounded.  Enginemen  frequently  neglect 
this,  and  as  no  notice  is  taken  of  it  by  their  superiors  the 
habit  becomes  chronic  and  causes  much  trouble.  Nearly 
all  roads  are  strict  enough  in  their  orders  to  ensure  safety, 
but  are  not  rigid  enough  in  j.heir  enforcement  of  these 
orders.  For  this  there  is  a  remedy.  Then  let  the  public 
understand  that  they  must  observe  certain  rules  which 
shall  be  prescribed,  and  crossings  can  be  made  compara-, 
tively  safe. 

As  an  instance  of  the  difficulties  experienced  by  railway 
men  in  enforcing  trespassers  to  observe  the  rules  for 
safety,  another  quotation  from  the  Massachusetts  com- 
missioners' report  is  offered.  For  the  same  year  above 
quoted,  93  trespassers  were  killed  and  54  injured  ;  1 12  were 
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on  the  track,  and  33  in  the  cars  unlawfully.  Killed  at 
hijrhvvay  crossings,  15;  injured,  29;  whole  number,  44. 
Killed  or  injured  at  crossings  guarded  with  gates  or 
flagmen,  18  ;  not  so  guarded,  21.  This  shows  that  some 
people  are  fond  of  getting  into  danger,  and  perhaps  the 
best  measures  of  safety  that  can  be  recommended  for 
these  very  unfortunate  people  would  be  to  discharge  the 
flagmen  and  remove  the  gates.  When  people  have  learned 
to  appreciate  the  efforts  of  officials  in  their  behalf  there 
will  be  less  cause  for  styling  railway  men  wilful  murderers, 
and  less  grief  in  the  land. 


RAILWAY  MEDICAL  SERVICE. 


'       BY    S.    S.    HERRRK,    M.    D., 
SKCRETARY    STATE    BOARD    OF    HEALTH     OF    LOUISIANA. 


[Written  for  the  American   Railroad  Joirnal.] 


Sf.con'd  Series. — The  Umteu  States. 


II.    THE   NORTHERN'    PACIFIC   AND   THE    ATLANTIC    AND 
PACIFIC    RAILWAYS. 


On  the  Northern  Pacific  Railway  the  medical  service 
is  organized  as  a  mutual  benefit  association.  All  officers 
and  employes  of  the  company  are  required  to  be  contri- 
buting members,  except  those  whose  monthly  pay  is  less 
than  $25.  The  board  of  managers  consists  of  three  repre- 
sentatives from  each  of  the  operating  divisions,  one 
elected  by  employes  of  the  transportation  department, 
one  by  those  of  the  road  department,  and  one  by  those  of 
the  machinery  department.  To  these  are  added  a  num- 
ber, equal  to  thirty  per  cent,  of  the  whole,  chosen  by  the 
general  manager,  who  also  serves  cx-officio.  The  members 
and  oflicers  of  the  board  of  managers  serve  without  pay, 
except  the  secretary,  who  is  the  executive  oflicer. 

The  medical  staff  consists  of  one  chief  surgeon,  hospi- 
tal surgeons,  division  and  local  surgeons.  The  chief  and 
the  hospital  surgeons  receive  salaries  from  the  association 
fund.  The  others  are  paid  according  to  a  settled  fee-bill, 
or  by  passes  over  the  road. 

Members  whose  monthly  pay  is  $25  or  over  and  less 
than  $100  contribute  fifty  cents  per  month  to  the  fund; 
those  receiving  $100  or  ov'er  and  less  than  $200  contribute 
one  dollar  per  month  ;  those  receiving  $200  and  over 
contribute  two  dollars  per  month.  These  dues  are  de- 
ducted from  their  monthly  pay. 

The  benefits  of  the  association  are  as  follows :  In  case 
of  sickness  or  injury  the  member  is  entitled  to  attendance 
by  the  medical  staff,  to  medicines,  and  to  maintenance  in 
hospital  provided  the  case  disables  him  for  work.  He  is 
also  entitled  to  an  allowance  of  fifty  cents  for  every 
working-day  so  lost,  counting  after  the  sixth  day  of  dis- 
ability. Should  the  disability  last  more  than  six  months, 
the  allowance  is  reduced  one-half.  When  the  injury  or 
sickness  arises  from  other  cause  than  accident  in  dis- 
charge of  duty,  this  money  allowance  shall  continue  not 
more  than  one  year.  Attendance  and  medicines  are  also 
supplied  at  the  houses  of  members,  who  reside  within  a 
convenient  distance  of  a  surgeon  employed  by  the  asso- 
ciation. In  case  of  complete  disability,  medical  at- 
tendance and  medicines  may  be  supplied  to  families  of 
members.        '    .      ^'  ■;...;  :     " 


In  the  event  of  death  of  a  contributor  from  the  result 
of  accident  while  in  discharge  of  duty,  either  at  the  time 
or  within  six  months  thereafter,  his  heirs  or  representa- 
tives are  entitled  to  receive  $150  from  the  funds  of  the 
association.  In  the  event  of  death  from  ordinary  disease, 
an  allowance  is  made  of  S50.  These  payments  are  con- 
ditioned upon  a  release  of  the  company  from  all  liability 
for  damages  growing  out  of  injury  or  sickness.  The 
liability  of  the  association  does  not  extend  beyond  the 
fund  contributed  by  members,  nor  does  the  period  of 
treatment  and  payment  of  daily  allowances  exceed 
the  time  the  beneficiary  has  been  a  contributor  to  the 
fund.      •;   ,.  ■:!    ..,'•''- 

At  the  time  this  association  organized  (October,  1882), 
employes  up  to  fifty  years  of  age  were  admitted,  but  of 
those  subsequently  employed  none  have  been  admitted 
over  forty-five  years  old,  nor  any  found  in  unsound  health 
by  the  examining  surgeon.  ■''".•■•;."      j"         . 

Any  employe  requiring  medical  or  surgical  relief  must 
present  a  surgeon's  order  signed  by  a  railway  official, 
except  in  case  of  accident  or  emergency,  when  the  order 
will  be  furnished  as  soon  as  convenient.  Discharge  cer- 
tificates are  given  to  patients  on  completion  of  illness  or 
disability.  The  above  benefits  are  not  granted  to  those 
suffering  from  the  results  of  intemperance,  disorderly 
conduct,  venereal  infection,  or  any  chronic  disease  con- 
tracted prior  to  entering  the  service  of  the  company,  nor 
to  those  who  have  paid  no  assessments. 

The  company  has  erected  hospitals  at  Brainerd,  Minn., 
and  at  Missoula.  Montana  Territory,  for  the  benefit  of 
contributing  members,  the  former  having  accommodations 
for  90  patients  and  the  latter  for  70.  No  other  hospitals 
are  available  for  use  in  the  sparsely  settled  region  traversed 
by  its  lines.  There  is  no  examination  of  any  class  of  em- 
ployes with  reference  to  integrity  of  sight  and  hearing,  or 
soundness  of  general  health.  When  doubt  relative  to  the 
general  health  of  an  individual  exists,  he  is  subjected  to 
a  medical  examination.  It  is  evident  that  the  object  is 
rather  to  protect  the  funds  of  the  association  than  to 
guard  against  accidents  liable  to  grow  out  of  defective 
sight  or  hearing  of  trainmen,  or  sudden  failure  of  their 
vital  organs. 

The  sanitation  of  railway -carriages,  of  buildings, 
grounds,  etc.,  is  attended  to  "  in  a  general  way."  Strict 
regulations  are  enforced  relative  to  transportation  of  live- 
stock, to  prevent  ov'er-crowding,  deprivation  of  food  and 
water,  too  long  confinement,  or  admission  of  diseased 
animals  to  cars. 

It  was  announced  in  1883:  "Vice-President  Oakes  of 
the  Northern  Pacific  Railroad  Company,  has  authorized 
the  general  manager  to  guarantee  all  benefits  payable  by 
the  association  to  its  members  to  the  extent  of  $6,ooa 
per  annum.  This  is  practically  a  contribution  to  the 
funds  by  the  Northern  Pacific  Company  of  $100,000,  if 
interest  be  considered  at  6  per  cent.;  but  at  the  rates  of 
government  bonds  it  would  be  equivalent  to  not  less 
than  $150,000  invested  in  such  securities  for  the  benefit  of 
the  association.  ;  ,   ;.    \      '       .    .  '  >      '         j- 

"  The  company  also  agrees  to  put  in  complete  order;, 
and  turn  over  to  the  association,  free  of  charge,  the  large 
building  now  used  as  a  hospital  at  Brainerd. 

"  Also  to  erect  such  additional  buildings  as  may  be  re- 
quired from  time  to  time  without  cost  to  the  association* 
"  The  local  treasurer  of  the  Northern  Pacific  Railroad 
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company  is  authorized  to  act  as  custodian  of  the  funds 
without  charge. 

"  The  Northern  Pacific  Railroad  Company  also  agrees 
to  furnish  all  blanks,  forms  and  stationery    which  will  be 

■  no  small  item. 

. !"  A  part  of  the  consideration  to  be  paid  to  local 
physicians  will  consist  of  free  transportation  over  the 
railroad,  and   this   also  will   be  furnished   by  the   com- 

'.,  pany,  and  relieves  the  association  of  expenses  to  that 
extent. 

"  With  these  liberal  concessions  on  the  part  of  the 
company,  it  is  reasonable  to  infer  that  the  amount  of 
benefits  to  be  paid  to  members  in  case  of  sickness  or 

•  accident,  in  proportion  to  their  contributions  to  the  funds, 

■  will  be  largely  in  excess  of  the  benefits  payable  in  volun- 
'   tary   unions  or   associations,   where   on   guarantees   are 

given,  and  where,  if  the  funds  become  exhausted,  there 
can  be  no  further  payments  without  additional  assess- 
ments upon  members."   '  >  -" ' 

The  following  features  are  also  indicated  in  the  regula- 
,  tions,  but  I  conclude  have  not  yet  gone  into  operation  : 

"  Provision  may  also  be  made  for  annuities,  after  a 
given  number  of  years  of  service,  proportioned  to  the 
amount  of  dues  paid  in. 

"  A  life  insurance  department  may  be  included,  if  the 
board  of  managers  at  any  time  should  deem  such 
action  expedient.  The  premiums  for  life  insurance 
would  be  in  addition  to  the  ordinary  dues  and  would  be 
optional." 

For  information  on  the  medical  service  of  the  Northern 
Pacific  Railway,  I  am  indebted  to  Mr.  H.  W.  KnaufT,  the 
secretary,  who  has  courteously  answered  the  list  of  in- 
•  quiries  and  furnished  printed  documents.  He  adds  that 
"  Our  organization  is  working  smoothh' and  satisfactorily, 
and  has  the  sympathy  and  approval  of  the  employes." 
There  can  be  no  question  that  the  medical  department 
of  this  company  is  now  regarded  as  indispensable  by  both 
management  and  employes.     ■    V       '-  ::,.;- 

I  am  informed  by  Dr.  W.  A.  Drake,  chief-surgeon  and 
hospital  superintendent,  that  the  Atlantic  and  Pacific 
Railway  owns  a  building  used  as  a  hospital  at  Albuquer- 
que, N.  M.,  which  is  in  cliarge  of  a  resident  physician, 
steward  and  nurse,  paid  by  a  fund  that  is  made  up  of  half- 
:  dollar  deductions  from  monthly  pay  of  all  employes. 
Expenses  of  hospital,  medicines,  etc.,  are  paid  from  the 
same  fund.  Physicians  at  points  on  the  line  of  road  are 
paid  fees  for  attention  to  employes  who  find  it  impractic- 
able to  go  to  the  hospital.  The  general  management  is 
by  officers  of  the  railway  company  without  compensation. 
These  benefits  are  enjoyed  in  ordinary  sickness  as  well  as 
injury  from  accidents,  but  do  not  extend  to  the  families 
of  employes.  Exception  is  made  to  venereal  affections  and 
others  growing  out  of  misconduct. 

No  physical  examination  of  men  is  made  previous  to 
their  engagement  by  the  company.  No  provision  is  made 
for  relief  of  the  families  of  employes  sick,  injured,  or 
deceased  in  service,  either  by  the  company  or  by  any  in- 
dependent organization  among  the  men.  Buildings  and 
grounds  receive  some  sanitary  supervision,  but  there  are 
no  regulations  relative  to  the  transportation  of  live-stock. 

The  medical  service  of  this  company  went  into  opera- 
tion in  1882.  It  is  evident  that  there  is  time  and  room 
for  growth  of  the  medical  department  of  both  of  these 
companies.  l;':i']- .;  ■:•'''!;.,;    '.■■■'^- •■  ■''■"■^.::  "'•■  'I  "*  ■  v '-  -'i^':-:^-^  ■  /  ^-V-.'  -:^nr^-'- ' 


THE  CRACKING  OF  PAINT  AND  VARNISH 

ON  CARS. 


BY    A.    P.    SWEKT. 


[A  Paper  read  before  the  recent  Convention  of  the  Master 
Car-Painti-rs'  Association.]      . 


The  subjject,  as  L  understand  it,  relates  to  the  trouble 
of  cracking,  etc.,  as  experienced  in  connection  with  pas- 
senger-car work,  and  as  such  I  introduce  it  for  discussion 
before  this  association. 

There  are  many  theories  as  to  the  cause  of  the  cracking 
of  paints  and  varnishes.  Some  are  well  defined.  Others 
are  not  satisfactorily  explained.  I  do  not  anticipate  being 
able  to  add  much  to  what  is  already  known,  but  will  ad- 
vance a  few  thoughts  which  may  call  forth  the  views  of 
others  on  the  subject. 

The  old  adage.  "  it  takes  two  to  make  a  quarrel."  is  as 
true  when  applied  to  paint  and  varnishes  as  it  is  to  in- 
dividuals. A  single  coat  of  either  seldom,  if  ever,  pro- 
duces cracks.  These  make  their  appearance  only  after 
two  or  more  coats  have  been  applied  ;  consequently  it  is 
necessary  to  have  a  body  of  color  or  varnish,  consisting 
of  two  or  more  coats,  before  any  trouble  of  this  sort 
makes  itself  manifest.  This  being  the  case,  it  follows 
that  the  cause  of  the  difficulty  must  be  sought  for  in  the 
coatings  themselves,  either  in  the  quality  of  the  material 
employed  or  in  the  mode  of  applying  them.  Poor  and 
cheap  oils  and  japans,  esp>ecially  the  latter,  are  a  fruitful 
source  of  cracking  in  paint,  but  by  far  the  most  prolific 
one,  in  my  opinion!  is  the  hurried  application  of  succeed- 
ing coats  before  the  preceding  ones  are  dr\-  enough  to 
receive  them.  ^     '-vj^^  .  .;:=•.      '.     ■    •  '  :  -  v        ;: 

If  sufficient  time  is  not  given,  cracks  will  inevitably  fol- 
low such  a  mode  of  procedure.  I  am  of  the  opinion,  also, 
that  very  little  blame  can  be  attached  to  the  wood  used 
in  the  construction  of  the  car,  as  the  mo.st  of  it  is  com- 
paratively well  seasoned,  and  its  expansive  and  contractive 
force  is  not  sufficient  to  cause  serious  trouble.  If  green 
wood  were  used  there  might  be  room  for  this  excuse, 
especially  where  the  cracks  run  in  the  direction  of  the 
grain,  and  are  large  and  deep. 

Before  pursuing  this  subject  further  it  may  be  well  to 
examine  a  little  into  this  theory  oT  the  drying  of  paint. 
It  is  purely  a  chemical  process,  not  a  mechanical  one  as 
as  some  suppose.  Paint  dries  by  the  evaporation  of  its 
volatile  parts  and  its  absorption  of  oxj'gen,  and  it  is  heavier 
when  dried  than  when  in  the  liquid  form  ;  having  attached 
to  itself  a  sufficient  amount  of  oxygen  to  increase  \ery 
perceptibly  its  weight  some  six  per  cent. 

The  best  grades  of  linseed  oil  are  said  to  contain  from 
70  to  80  per  cent,  of  substance  called  linaleine,  a  resinous 
and  slow-drying  oil  acid,  which  imparts  to  the  oil  its 
elasticity. 

In  the  process  of  drying  contraction  occurs  ;  the  various 
atoms  of  which  the  coatings  are  composed  move  closer 
and  closer  together,  and  as  this  contracting  force  is  easier 
with  than  across  the  grain,  cracks  at  right  angles  to  it  are 
formed.  This  fact  suggests  the  necessity  of  so  adjusting^ 
the  elasticity  of  the  varioi^s  coats,  that  the  force  exerted 
in  drying  may  be  as  nearly  equalized  as  possible,  as  this 
contracting  force  is  continued  until  all  elasticity  has  left 
the  paint,  oxygen  ceases  to  be  absorbed,  all  the  oil  acid 
has  disappeared  and  nothing  but  a  hard,  brittle  surface 
remains.         ■':"■'"'(/'  .'-^  ■'"'■.'■   '  ^'\-''r;;'r-'-.''  -  ^  ''■'':■■"  ..  ■  ;:' 
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Under  the  microscope,  in  the  first  stage  of  cracking,  the 
surface  presents  nothing  unusual  except  that  the  cracks 
appear  clean-cut  and  sharp  on  the  edges.  As  months  pass 
by  and  the  surface  is  exposed  to  the  atmosphere,  changes 
of  heat  and  cold,  wet  and  dry,  the  cracks  become  more 
numerous ;  and  in  the  last  stage,  when  the  oil  is  entirely 
destroyed,  the  surface  assumes  the  appearance  of  innum- 
erable rectangular  masses,  higher  in  the  center  than  at 
the  edges,  like  small  mounds  raised  by  the  power  of  con- 
traction and  adhesion. 

Cracking  in  color  coats  may  by  careful  attention  to  pre- 
liminaries be  reduced  to  a  minimum,  provided  good,  first- 
class  materials  arc  used  and  sufficient  time  given  each 
color  to  dry. 

Where  varnish  is  to  be  applied  as  a  finish,  all  coatings 
should  have  oil  in  their  composition,  and  yet  be  mixed  to 
dry  flat.  They  should  be  applied  v^ery  evenly  and  thinly, 
even  if  it  necessitates  an  extra  coat  to  cover  and  make  a 
solid  job. 

Striping  and  ornamenting  should  be  done  on  flat  color, 
which  gives  time  for  hardening  and  fits  It  for  the  varnish 
coats  to  follow.  If  work  is  done  in  this  way,  I  think  very 
little  fear  of  premature  cracking  need  be  entertained  ;  at 
least  not  until  time  and  weather  have  sufficient  opportunity 
to  plav  havoc  with  its  beauty,  and  the  natural  decay  of 
the  materials  themselves  necessitates  a  thorough  over- 
hauling and  repair.  Rubbing  varnishes  are  another  source 
of  trouble,  causing  the  succeeding  coats  of  finishing  varn- 
ish to  show  signs  of  cracking  long  before  they  otherwise 
would,  as  it  docs  not  agree  with  the  slower-drying  varn- 
ishes usually  applied  above  it,  being  of  a  harder  and  more 
brittle  character  ;  serving  the  purpose  of  producing  a  fine 
smooth  surface,  but  sacrificing  the  durability  of  the  job. 

Concerning  the  cracking  of  varnish  I  have  not  much  to 
say.  It  seems  to  me  that  many  of  the  reasons  given  above 
will  apply  to  it  as  well  as  the  paint.  Poor  material  in  the 
.shape  of  varnish  is  poor  indeed.  A  first-class  article  only 
will  give  first-class  results.  It  must  be  elastic,  or  it  will 
crack  earlv  and  badly,  no  matter  how  good  the  under 
coats  of  paint  may  be.  Good  varnish  on  good  color  coats 
will  not  give  any  signs  of  cracking  until  by  repeated 
varnishing  it  has  ac<  umulated  a  thick  coating  of  brittle, 
inelastic  gum.  No  painter  can  say  truthfully  that  his 
cars  never  crack,  as  it  is  a  natural  consequence  <^f  decay 
and  will  come  sooner  or  later  to  the  best  of  material. 
That  varnish  cracks  to  a  great  extent  at  right  angles  lo 
the  grain  of  the  wood,  1  think,  is  due  in  .some  degree  to 
the  same  reasons  as  given  above  for  the  cracking  of  paint ; 
and  after  its  elasticity  is  destroyed  by  age,  vibration  has 
a  great  efi^ect  upon  the  hard  and  brittle  coating  of  gum 
that  remains,  coupled  with  expansion  and  contraction 
caused  by  variation  of  temperature  and  the  disintegrating 
influence  of  tlie  weather. 


THE    RAILWAYS  OF  JAPAN. 


The  British  Legation  at  Tokio,  through  its  Secretar>', 
the  Hon.  P.  Le  Poer  Trench,  under  date  of  April  31st.  has 
promulgated  some  valuable  railway  statistics  on  Japanese 
railways.  He  says  the  Mikado's  government  is  much 
occiipied  in  construction,  which  in  1868-69  assumed  a 
definite  purpose.  They  met,  however,  with  such  strenuous 
opposition  from  the  large  party  which  always  endeavored 
to  impede  any  progress  towards  western  civilization,  as 


well  as  with  other  difl^culties  analagous  to  those  which  re- 
tarded the  introduction  of  railways  into  England,  that  it  - 
was  only  in  the  year  1870  that  this  great  step  towards  the  "  • 
opening  up  and  development  of  the  country  was  event-    - 
ually  determined  upon.     It  was  proposed  to  construct  a  .  ;.' 
railway  connecting  Yeddo  and  Kioto,  the  new  and  old  ■ 
capitals  of  the  empire,  together  with  a  branch  line  from  , 
Yedo  to  Yokohama,  and  another  from  Kioto  to  Tsuruga,  . 
along  Lake  Biwa,  which  is  the  center  of  a  great  traffic,   •,' 
and  which  branch  line  would  connect  the  west  coast  with  .  ' 
the  two  capitals.     By  means  of  this  latter  line  the  rich 
crops   of   the   great  rice-producing  districts  were  to  be  y 
placed  within  easy  reach  of  the  metropolitan  population, 
and  the  Provinces  of  Yechizen,  Wakasa.  and  Omi  were  to  _ 
be   brought   into  close   contact  with  Kioto  and    Osaka. 
Theoretically,  the  scheme  was  a  grand  one,  but  a  great 
obstacle  presented   itself  against  putting  it  into  practice, 
and  that  was  the  diflScirltyof  obtaining  the  necessary  cap-  , 
ital  for  carrying  it  out.     It  was  clear  that  the  construction     - 
of  so  many  railways  could  not  be  undertaken  by  the  gov- 
ernment without  external   assistance.     It  was  therefore 
decided  to  make  an  attempt  to  get  the  funds  abroad,  and 
Mr.  H.  N.  Lay,  as  commissioner  for  the  government,  was 
sent  to  London  to  endeavor  to  obtain  a  loan  of  ;^  1,000.000. 
That  gentleman  succeeded   in   placing  the  loan  on  the 
London  market  at  98.  bearing  interest  at  9  per  cent.   The 
scheme  for  making  a  railway  through  the  center  of  Japan 
had.  however  to  be  abandoned,  or,  at  any  rate,  postponed,     . 
and  it  was  decided  only  to  construct  a  line  between  Tokio 
and  Yokohama.     The  Tokio  and  Yokohama  section  of 
of  the   Imperial   Railways  of  Japan  was  the  first  railway 
constructed  in  Japan,  and  connects  Tokio  with  Yokohama. 
It  was  commenced  in   1870,  under  the  supervision  of  Mr. 
Morrcll,  who  died   in  1872  and  was  succeeded  by  Mr.  R. 
Vicars  Boyle.     The  railway  is  eighteen  miles  long,  and  as 
a  single  road  was  opened  for  traffic  on  June  1 2th.  1872  (the 
state  opening  taking  place  at  Tokio  on  October  1 2th  of  the 
same  yean,  and  was  completed  as  a  double  line  through- 
out on  May  8th,  1880.     The  gauge  is  3  ft.  6  in.,  the  same  as 
all  the  other  railways  in  Japan.     There  are  six  stations — 
viz.,    Yokohama  (terminus),  Kanagawa,  Tsurumi,  Kawa- 
saki, Omori,  Shinagawa,  and  Shinbashi  (Tokio  terminus). 
From  Yokohama  the  line  passes  for  one  and  one-half  miles 
along  an  embankment  constructed  across  Kanagawa  Bay, 
thence  to  Shinaga,  mostly  through  wet  rice-fields,  then  by 
an  embankment  of  two  miles  over  the  mud  flats  of  Shina-  . 
gawa,  and  the  last  one  and  one-quarter  miles  through  a  por- 
tion of  Tokio  to  Shinbashi   Station,  the  terminus.     The 
engineering    difficulties   were   few,   the    country   passed 
through  being  very  flat,  and  the  heaviest  gradient  being 
only  one  in  a  hundred  for  one  mile.     The  largest  bridge, 
over  the  Rokugo  River,  near  Kawasaki,  is  constructed  of 
iron,  and  has  six  spans  of  a  hundred  feet  each,  and  twenty- 
four  spans  of  forty-four  feet  for  flood  openings.  The  total 
cost  of  the  line  is  said  to  have  been  /6 16,734,  or  about 
;^34,263  per  mile.     Considering  that  the  engineering  dif- 
ficulties were  few,  and  the   country   traversed    flat,  the 
amount  expended  on  the  construction  of  this  railway  ap- 
pears to  have  been  needlessly  large,  especially  when  com- 
pared to  the  cost  of  the  Kobe,  Osaka,  Kioto,  and  Otsu 
lines;  but  it  must  be  borne  in  mind  that  it  was  the  first 
railway  constructed  in  Japan,  and  that  consequently  in 
the  matter  of  ruinous  contracts  the  government  had  to 
pay  dearly  for  its  experience. 
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In  1873,  the  number  of  passengers  carried  on  this  line 
was  1,223,071,  while  in  1884  the  figures  had  increased  to 
2,172,105.  while  the  coaching  receipts,  which  in  1873  were 
395.988  yen  (5  yen  to  the  pound),  had  increased  in  1884  to 
491.383  yen. 

The  goods  carried  and  the  receipts  therefrom  rose  from 
9,121.431  kin  (8  kin  =  i  cwt.)  and  24.590  yen  in  1874,  to  56,- 
912, 207  kin  and  42,253  yen  in  1884,  respectively.  The  line 
in  1 88 1,  the  last  year  for  which  the  expenses  are  given,  was 
worked  at  about  50  per  cent,  of  the  revenue.  Mr.  Trench 
states  that  railway  traveling  is  as  popular  with  the  lower 
classes  in  this  country  as  it  is  with  the  native  population 
in  India.  The  goods-traffic,  however,  has  never  been 
properly  developed,  but  it  will  doubtless  greatly  improve 
now  that  the  branch  line  from  Shinagawa  to  Kawaguchi 
has  been  completed.  Another  and  a  still  greater  impetus 
would  be  given  to  the  goods-traffic  if  the  government 
were  to  carry  out  the  project  of* constructing  a  pier  at 
Yokohama  (connected  with  the  railway  by  a  goods  line), 
where  merchant  vessels  could  load  and  discharge  their 
cargo.  When  the  line  was  first  opened,  all  the  rolling- 
stock  was  got  from  England,  but  after  a  time  workshops 
were  established  at  Shinbashi,  where  now  all  the  carriages, 
wagons,  etc.,  are  made,  but  the  wheels,  axles,  and  buffers 
.-.re  still  imported,  and  all  the  engines  come  from  Eng- 
land. The  line  is  very  well  managed,  and  should  bring  in 
a  handsome  revenue  to  the  government,  but  to  ascertain 
the  exact  amount  is  impossible ;  it  is  only  known  to  the 
Japanese  officials.  The  fares  are  moderate,  but  more  lib- 
erality might  be  shown  in  the  issuing  of  return  tickets, 
and  season  tickets  would  also  be  a  great  boon  to  the  large 
number  of  people  who  make  constant  use  of  the  line. 
This  is  the  only  double  line  of  railway  in  Japan.  The 
second  railway  built  in  Japan  was  the  Kobe  and  Osaka 
section  of  the  Imperial  Government  lines.  It  was  opened 
in  1874  for  its  full  distance  of  twenty-two  miles,  the  cost 
of  construction  being  i^747,37i,or  about  ^33,970  per  mile. 
From  Osaka  to  Kioto,  a  distance  of  twenty-seven  miles, 
an  extension  was  opened  in  1876,  at  a  total  cost  of  £s^3,- 
589.  or  about  ^20,875  per  mile,  and  the  further  extension 
from  Kioto  to  Otsu,  ii^  miles, at  a  cost  of  ^157,227.  The 
Tsuruga  and  Ogaki  Railway  (49  miles),  which  connects 
the  northern  end  of  Lake  Biwa  with  the  Japan  Sea,  was 
commenced  on  April  6th,  1880.  Cost  of  construction. 2.895,- 
462  yen,  or  about  ^550,000,  which  is  522,669  yen  less  than 
the  original  estimate.  The  first  section  was  opened  m 
1882,  and  the  last  in  1884.  The  Temlya-Sapporo  and  Po- 
ronal  Railway,  which  is  under  the  control  of  the  Depart- 
ment of  Agriculture  and  Commerce,  is  56 >^  miles  in 
length,  was  opened  for  passenger  and  goods-traffic  in 
•  November,  1880,  as  far  as  Sapporo,  in  June,  1882,  to  Ye- 
■  betsn,  and  the  whole  line  was  completed  in  May,  1883. 
Cost  of  construction,  1,228,452  yen.  or  about  ;^204,742. 
This  railway  is  the  only  one  in  the  Island  of  Yezo. 

The  Japan  Railway  Company  has  an  authorized  capital 
of  20,000,000  yen,  divided  into  400,000  shares  of  50  yen 
each.  The  amount  of  shares  issued  on  the  formation  of 
the  company  was  1 19.314,  and  at  a  general  meeting  of  the 
shareholders,  held  on  January  29th  last,  it  was  determined 
to  make  a  further  issue  of  119,314  shares,  so  as  to  increase 
the  paid-up  capital  to  1 1,931,400 yen,  and  thus  enable  the 
company  to  proceed  with  the  construction  of  the  several 
lines  they  have  in  contemplation.  The  Uyeno  (Tokio), 
Takasaki,  and   Mayebashi  section  of  the  Japan  Railway 


Company's  line  (68^  miles),  was  commenced  in  1882,  and 
was  opened  on  October  21st.  1883,  as  far  as  Hon  jo  ("51 V 
miles  from  Tokio),  to  Shinmachi  on  the  27th,  of  that  year, 
to  Takasaki  on  May  ist.  1884,  and  to  Mayebashi  on  August 
20th  last.  The  formal  opening  of  the  line  to  Takasaki  by 
His  Majesty  the  Emperor  took  place  on  June  25th  of  last 
year.  Cost  of  construction  about  ;^30o.ooo.  but  besides 
this  sum  a  considerable  outlay  is  still  necessary  for  the 
construction  of  permanent  bridges  of  iron,  with  brick 
and  stone  foundation,  over  several  rivers  of  consider- 
able width,  hitherto  crossed  by  mere  temporary  structures 
of  timber. 

Ordinary  accidents  and  casualties  occur  from  time  to 
time,  as  on  all  lines  of  railway,  but,  with  the  exception  of 
the  one  in  October.  1877,  there  have  been  none  of  a  ven,- 
serious  nature,  and  willful  damage  to  railway  properly  is 
happily  almost  unknown  in  the  country.  The  average 
rate  of  speed,  including  frequent  stoppages,  is  18  miles  p>er 
hour,  but  in  hilly  districts,  where  the  gradients  are  heavy, 
it  is  a  good  deal  less.  There  are  several  new  lines  in  the 
course  of  construction.      .^  ;  \^  •     ,     ..        ' 


CAN  RAILWAY  COMPANIES  AFFORD  TO  BUILD 
THEIR  LOCOMOTIVES?  • 


We  have  already  given  some  very  excellent  and  well- 
supported  arguments  by  several  manufacturers  in  support 
of  the  proposition  that  it  is  cheaper  for  railway  companies 
to  purchase  their  equipment  by  special  contract  than  to 
manufacture  it  in  their  own  shops.  A  well-known  loco- 
motive builder,  in  an  interesting  letter  in  our  issue  of 
October  8th,  went  over  the  general  ground  and  dwelt  some- 
what on  the  proposition  that  if  railway  companies  kept 
up  their  equipment  to  a  standard  and  did  not  wait  until 
they  were  obliged  to  make  large  orders  they  would  not  be 
in  danger  of  having  to  pay  excessive  prices  on  account  of 
sudden  demand.  We  will  now  recapitulate  some  of  the 
arguments  in  favor  of  buying  locomotives  by  contract 
which  have  been  brought  out  or  suggested  by  the  discus- 
sion thus  far. 

Railway  master  mechanics  of  course  are  disposed  to 
think  that  they  can  build  as  cheaply  as  they  can  buy,  if 
not  more  cheaply.  How  do  they  know  ?  Assertions  are 
easily  made,  but  can  they  be  supported  by  the  detailed 
figures  ? 

It  is  not  an  easy  matter  for  a  railway  company  to  take 
account  of  all  the  elements  of  cost  which  are  concerned 
in  the  construction  of  locomotives  in  its  own  shops.  The 
cost  of  materials  actually  purchased  for  the  purpose  and 
the  amount  of  wages  actually  paid  to  the  men  working  on 
such  locomotives  may  be  readily  ascertained  ;  but  there 
are  various  other  items  of  cost  which  it  is  difficult  if  not 
impossible  for  the  company  to  know.  Among  these  we 
may  mention  the  following:  ,   ' 

I.  Interest  on  capital. —  If  a  locomotive  is  to  be  built, 
the  material  for  it  must  be  purchased  several  months  be- 
fore its  completion.  Wages  must  be  paid  also  for  several 
months.  Interest  should  be  calculated  on  the  amount  of 
capital  necessary  to  do  this.  A  railway  company,  equally 
with  a  private  manufacturer,  must  pay  something  for  the 
money  employed.  If  the  company  does  not  pay  for  the 
money  so  employed,  it  means  that  the  stockholders  lose 
that  much  return  on  their  capital  invested.  The  capital 
invested  in  tools,  buildings,  etc.,  is  also  to  be  considered. 


j'j,'i»«j-v».(-^.'.i^,; 
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2.  It  is  common  to  charge  to  the  construction  of  a  loco- 
motive the  materials  a/  the  actual  cost.  This  cannot  be 
correct ;  because  the  handling  and  storage  of  materials 
usually  costs  something,  and  there  is  a  certainty  of  un- 
suitable materials  accumulating,  which  eventually  have  to 
be  thrown  away,  or  sold  as  scrap.  These  considerations, 
confirmed  by  the  experience  of  every  manufacturer,  indi- 
cate that  it  is  impossible  to  buy  materials  and  charge  them 
out  at  the  cost  price  without  making  a  loss. 

3.  Freight  on  materials. — The  cost  of  hauling  materials 
from  the  points  oa  the  company's  line  where  purchases 
are  made  to  the  sll()p  where  the  locomotives  are  built  is 
usually  overlooked.  In  some  cases  in  our  knowledge  the 
entire  amount  of  coal  hauled  over  the  company's  line  to 
keep  the  shop  running  had  no  freight  charged  to  it. 

4.  Spoiled  work,  defective  material,  etc. — In  the  practice 
of  every  shop  it  will  be  found  that  after  considerable  work 
has  been  done  on  some  parts  of  a  locomotive,  defects  may 
be  developed  which  will  necessitate  throwing  such  parts 
in  the  scrap  pile  and  making  them  over.  Mistakes  also 
occur;  parts  are  incorrectly  fitted  up.  These  elements  of 
expense  should  be  borne  by  the  locomotive  under  con- 
struction. It  is  frequently  the  case,  we  think,  that  they 
are  entirely  ignored,  and  that  the  locomotive  is  only 
charged  with  the  cost  of  the  finished  and  perfect  parts 
which  finally  compose  it. 

5.  General  expense. — The  most  important  point  is  the 
inadequate  allowance  for  general  expenses.  If  the  wages 
of  the  machinists,  blacksmiths,  iron-founders,  and  other 
mechanics  employed  in  the  construction  of  a  locomotive, 
amount  to  say  S4.000,  the  amount  of  incidental  expenses 
for  superintending,,  foremen,  draughtsmen,  clerks,  pur- 
chasing agency,  shop  clerks,  janitors,  carters,  helpers,  etc., 
is  a  verv  high  percentage  of  the  wages  paid  to  the  me- 
chanics. This  percentage  is  very  much  larger  tjian  is 
commonly  supposed.  It  may  be  stated  approximately,  in- 
cluding repairs  of  buildings,  maintenance  of  tools,  taxes, 
insurance,  etc.,  at  from  60  to  100  per  cent,  of  the  amount 
paid  for  direct  labor;  in  other  words,  if  S4.000  is  paid  to 
the  mechanics  who  work  directly  on  the  locomotive,  from 
$2,400  to  84.000  additional  would  be  absorbed  by  all  the 
incidental  labor  and  expenses  involved.  The  accounts  of 
any  manufacturing  establishment  will  indicate  this. 

Now,  the  great  locomotive-building  establishments 
A'hovj  exactly  how  much  every  engine  which  they  build 
costs  them.  There  is  no  guess-work  about  it;  no  con- 
venient ignoring  of  many  elements  of  co.st  which  railway 
officers  and  employes  often  think  it  is  not  worth  while 
or  not  expedient  to  charge  up.  We  have  printed  the 
items  contained  in  a  form  used  by  a  leading  firm  of  loco- 
motive builders,  showing  in  exact  detail  the  number,  de- 
scription, weight  (if  material),  rate  and  amount  of  every 
article  and  element  going  to  make  up  the  cost  of  each  in- 
dividual locomotive  built.  The  list  comprises  429  ditTer- 
ent  elements  of  cost,  under  16  subdivisions.  The  use  of 
this  form  will  efi'ectually  test  the  accuracy  of  railway  shop 
accounts.  If  the  railway  master  mechanic  will  fill  up  the 
form  fully  and  accurately  it  is  probable  that  in  most  cases 
it  will  indicate  that  many  items  are  ordinarily  overlooked, 
and  that  the  actual  cost  of  a  locomotive  is  generally  a 
good  deal  more  than  the  apparent  cost  as  reported  to  the 
company. 

Can  railway  master  mechanics  gainsay  the  arguments 
and  assertions  which  have  thus  far  been  produced  on  the 


side  of  the  contract  shops  .''  If  so,  let  us  hear  from  some 
of  them.  The  question  involved  is  of  very  great  import- 
ance to  railway  companies,  and  we  desire  the  fullest  light 
upon  it  from  both  sides.  Much  more  might  be  said  in 
regard  to  locomotives,  and  the  car-builders  have  not  yet 
been  heard  from  specifically. — Railway  Age. 


Car-Seats. 


That  an  entirely  new  departure  in  car-seat  construction 
is  needed  is  apparent  to  any  one  who  has  studied  the 
American  car.  says  the  Scientific  American.  One  difii- 
culty  to  be  met  and  overcome  is  the  insufficient  width  of 
the  American  car-body.  Bodies  from  12  to  18  inches 
wider  than  those  now  in  use  may  safely  be  carried  on 
trucks  of  the  standard-gauge,  even  at  high  rates  of  speed. 
This  has  been  done  for  years  on  the  Erie  road,  without 
accident.  .A  wider  car  would,  however,  call  for  radical 
alterations  in  stations,  platforms,  bridges,  tunnels,  signal- 
towers,  and  even  in  the  tracks  of  some  roads. 

Such  alterations  and  improvements  cannot  be  looked 
for  at  present.  More  room  in  the  seats  can  be  obtained 
by  sacrificing  one  seat  in  the  width  of  the  car;  the  space 
thus  gained  being  given  to  the  aisle  and  the  three  remain- 
ing seats.  Many  faults  of  car-seats  may  be  corrected 
witiiout  structural  changes  in  the  cars  themselves.  One 
glaring  fault  is  the  insulFicient  width  of  the  seat,  from 
front  to  back,  which  does  not  properly  support  a  full- 
grown  person.  The  cushion  is  of  improper  shape,  being 
highest  in  the  middle;  a  form  made  necessary  by  the 
reversible  back,  although  its  convex  form  is  much  better 
than  those  in  which  an  attempt  has  been  made  to  fit  the 
person.  The  back  is  too  low  to  support  the  head  and 
shoulders  comfortabl)',  yet  it  projects  from  seven  txj  eight 
inches  below  the  level  of  the  seat,  and  is  so  much  too 
wide.  This  wastes  a  large  quantity  of  expensive  cover- 
ing material.  Most  backs  do  not  give  support  at  the 
proper  pla<-e,  and  arc  convex  on  the  cornci.-,  where  con- 
cavity is  needed.  They  should  be  convex  both  horizont- 
ally and  vertically.  The  seat,  from  17  to  18  inches  hij^h 
at  the  front  edge,  is  about  right  for  a  six-foot  man,  yet 
the  foot-rest  is  too  far  away  to  be  of  use  even  to  a  tall 
person,  and  is  beyond  the  reach  of  others.  With  a  prac- 
ticable rest  the  present  height  would  be  proper.  The 
seat-frame,  while  bulky  and  heavy,  is  not  strong,  and  is 
placed  so  low  that  there  is  no  room  beneath  the  seat. 
B}'  simple  modifications  of  the  frame,  this  space  could  be 
utilized  and  available  for  satchels,  etc. 

Another  evil  belonging  to  the  reversible  back  is  the 
necessity  for  making  the  seat  parallel  with  the  floor.  A 
tilting  seat,  which  tips  the  frame  one-half  or  three-quar- 
ters of  an  inch,  has  in  a  few  cases  been  adopted.  It  costs 
much  and  the  advantage  is  not  appreciable.  The  inner 
end  of  the  seat  is  well  cov^ered  with  catches,  mouldings 
and  bars  which  search  out  tender  portions  of  the  anatomy. 
The  sharp  moulding  is  architecturally  correct  on  the  win- 
dow rail,  because  as  a  cornice  it  crowns  a  wall.  This  may 
satisfy  the  architects,  but  common  passengers  would 
rather  violate  architectural  proprieties  and  have  round 
corners  well  cushioned.  .;  .'  -         ,  -:    •  '|.>  ; 

Alterations  are  needed  in  the  aisle  end  of  the  seats. 
The  fashionable  wood  end  is  less  comfortable  than  the 
old  style  of  iron,  and  is  inconvenient  because  it  is  open. 
The  arm  rests  are  hard,  and  the  "  nickel-plated  horse- 
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rasps  "  of  some  roads  are  a  public  nuisance.  A  plush  sur- 
face is  by  far  the  most  satisfactory. 

The  following  average  dimensions  of  passenger-cars 
and  seats  will  give  the  inventor  some  idea  of  the  problem 
before  him  :  The  inside  width  varies  from  9  feet  2  inches 
to  8  feet  5  inches  above  the  truss-plank  ;  below  or  within 
II  or  12  inches  of  the  floor  the  car  is  usually  from  2>^  to 
4  inches  narrower.  Seats  are  spaced  from  26  to  36  inches 
between  centers,  and  have  from  11  to  18  inches  in  the 
clear  at  the  level  of  the  seat.  The  latter  is  a  liberal 
figure.  The  back  is  from  26  to  37  inches  long,  which 
leaves  an  aisle  of  about  24  inches,  according  to  the  width 
of  the  body  of  the  car.  The  seat-cushion  is  longer  than 
the  back  to  the  extent  of  an  inch  or  two.  The  cushion  is 
from  17  to  20  inches  wide,  and  stands  from  17  to  I9>^ 
inches  high.  The  backs  come  from  16  to  18  inches  above 
the  cushions,  and  are  from  25  to  30  inches  wide  from  top 
to  bottom.  The  waste  of  covering  material  on  some  of 
the  wider  backs,  on  account  of  their  projection  below  the 
cushions,  amounts  to  as  much  as  half  a  square  yard. 
This  may  be  averaged  at  from  12  to  14  yards  per  car. 
Seat-arms  are  from  25  to  27^^  or  28  mches  from  the  floor. 

The  following  are  some  of  the  points  of  a  comfortable 
seat :  It  must  be  convex  wherever  it  touches  the  person, 
as  hollow  curves  are  tiresome.  The  back  should  be  con- 
vex, both  horizontally  and  vertically,  except  where  straight 
lines  are  used.  The  seat  should  be  inclined,  and  there 
should  be  a  good  foot-rest. 

Parlor-car  chairs  are  even  more  objectionable.  Nom- 
inally revolving,  they  interfere  with  each  other,  and  are 
less  comfortable  than  if  fixed.  They  have  most  of  the 
faults  of  the  day-coach  seats.  The  promising  field  for 
the  inventor  is  in  the  seat  of  the  day  coach,  and  certainly 
he  who  devises  and  introduces  a  seat  meeting  the  require- 
ments of  the  case  ought  to  be  well  rewarded  financially. 


Car-Coupling  Tests  in  Michigan. 

Mr.  Wm.  McPherson,  Jr.,  commissioners  of  railroads 
of  Michigan,  has  sent  out  the  following  circular  in  relation 
to  his  contemplated  tests  of  automatic  and  safety  freight- 
carcouplers:  •    '         "  -  '       - 

"  The  large  number  of  letters  received  at  this  office 
making  inquiry  in  regard  to  the  test  of  automatic  and 
safety  freight-car  couplers  to  be  selected  for  use  in  this 
state,  as  provided  by  the  enactment  of  1885,  seem  to  make 
necessary  a  supplemental  circular  to  that  issued  by  me 
under  date  of  July  loth,  18S5.  ■     v 

"  Since  the  issue  of  that  circular,  the  Master  Car-Build- 
ers' Association,  through  its  executive  committee,  has  held 
a  test  at  Buffalo,  N.  Y.,  at  which  more  than  forty  promi- 
nent coupling  devices  were  offered  for  trial  of  their  merits. 
Of  these,  after  a  fair  and  thorough  test,  the  committee 
selected  twelve  to  be  placed  upon  the  cars  of  different 
roads,  for  a  thorough  working  test  through  the  next 
winter.  Their  performance  will  be  closely  observed,  and 
results  reported  at  the  next  meeting  of  the  association, 
and  from  the  twelve  in  all  probability  will  be  selected  the 
devices  to  be  adopted  for  use  upon  the  cars  of  the  com- 
panies represented  by  the  committee.  The  officers  of 
this  department  were  present  at  the  above  mentioned 
test,  and  witnessed  the  performance  of  each  coupler  tested. 
By  the  courtesy  of  the  committee  they  were  also  enabled 
to  carefully  note  all  details  of  interest  and  value,  bearing 


upon  the  cost  and  construction  of  each  device  presented. 
It  seems  unnecessary  to  again  go  over  the  ground  covered 
by  the  trial  at  Buffalo,  and  as  a  further  general  test 
would  involve  heavy  expense  to  both  parties  presenting 
devices  for  trial,  and  the  state,  I  have  concluded  to  dis- 
pense with  that  contemplated  by  the  circular  of  July  loth 
ult. 

"  There  seems  no  room  for  doubt,  that  the  recommenda- 
tion of  the  executive  committee  of  the  Master  Car-Build- 
ers' Association  will  determine  the  couplers  with  which 
the  companies  of  the  New  England  states.  New  York, 
Pennsylvania  and  Ohio,  and  the  great  trunk  lines  of  the 
west,  will  equip  their  cars-  With  the  roads  of  those  sec- 
tions especially,  our  own  have  the  largest  and  constant 
interchange  of  traffic,  and  the  best  interests  of  companies 
and  trainmen  in  their  employ,  alike  demand  that  the 
couplers  to  be  selected  for  use  under  the  provisions  of 
our  law  should  be  as  nearly  uniform  with  those  adopted 
by  the  companies  of  the  above-mentioned  states  as  pKJS- 
sible. 

'■  But  that  parties  interested  and  not  present  at  the  Buf- 
falo test  may  not  be  excluded  from  fair  recognition  by 
this  department,  if  upon  presentation  of  their  devices  at 
this  office  I  am  of  the  opinion  that  their  merits  will 
warrant  the  incurring  of  the  expense  of  a  practical  work- 
ing test,  I  will  so  advise,  and  suggest  a  plan  for  carrying 
the  same  into  effect,  and  will  give  such  devices  due  con- 
sideration in  making  any  selections  of  couplers  under 
the  law."         ^"  :  1 -^        r-  ^^ 

■  -:..--.  American  Inventions  upon  the  Locomotive. 


The  temporized  character  of  the  early  American  rail- 
ways and  the  severe  conditions  still  enforced  upon  rolling- 
stock  by  the  irregular  alignment,  heavy  grades  and  elastic 
road-bed  still  in  use  on  American  railways,  have,  accord- 
ing to  Engineer ins^,  presented  difficult  problems  to  the 
American  engineers,  and  in  the  course  of  their  solution 
many  inventions  have  been  produced  which  are  essential 
here,  and  some  of  them  generally  applied  on  all  locomo- 
tives. The  non-condensing  and  high-speed  engine  of 
which  the  locomotive  is  merely  one  type,  was  invented  by 
Oliver  Evans  in  1785,  and  the  multitubular  boiler  was 
originated  in  1788  by  Nathan  Reed,  a  judge  in  one  of  the 
Massachusetts  courts,  and  patented  by  him  August  26th, 
1 79 1.  The  pony  trucks  at  the  front  of  a  locomotive  were 
applied  as  a  matter  of  necessity  to  the  early  locomotives 
on  the  Baltimore  and  Ohio  Railroad  by  Gen.  Isaac  Trun- 
buU.  Ross  Winans  was  anticipated  in  the  invention  of 
the  swivel  truck  used  on  all  American  cars  by  a  man 
employed  on  a  granite  (syenite)  quarry  in  Ouincy,  Massa- 
chusetts, where  a  railway  was  used  for  transporting  the 
stone  to  the  tide  water.  Winans  patented  his  invention, 
and  his  suit  against  the  railway  companies  was  defeated 
by  the  testimony  of  this  quarryman,  who  never  received 
anything  beyond  the  legal  fees  as  a  witness  for  his  valu- 
able evidence.  The  inventions  of  Winans  are  numerous 
and  important,  among  them  being  the  bar  frame,  cylinders 
with  projections  allowing  them  to  be  bolted  together  at 
the  centre,  cast-iron  wheels  with  chilled  tread,  and  many 
mechanical  details  in  every  part  of  the  engine.  Thomas 
Rogers,  of  Paterson,  N.  J.,  first  made  the  open  cast-iron 
driving-wheels  and  applied  counterweights  to  balance  the 
connecting-rods,  and  also  the  expansion  braces,  to  pre- 
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vent  the  expansion  of  the  boiler  from  distorting  the  ma- 
chinery. The  air-chamber  used  on  the  pump  was  in- 
vented by  W.  MacQueen,  of  the  works  of  the  New  Yoric 
Central  Railroad  at  Schenectady.  Another  important 
pump  detail  is  the  ground  joints  in  pipe  connections  first 
made  by  M.  W.  Baldwin,  who  founded  the  locomotive 
works  at  Philadelphia  known  by  his  name.  Another 
Philadelphia  invention  is  the  equalizing  bars  invented  by 
Joseph  Harrison  in  1837.  The  American  locomotive  cab 
was  first  made  by  David  Matthew,  although  far  from  its 
present  complete  form.  No  single  invention  has  contri- 
buted so  much  to  the  close  running  of  trains  at  high 
speeds,  yet  compatible  with  safety,  as  the  automatic  air- 
brake of  George  Westinghouse,  Jr.,  of  Pittsburgh.  The 
application  of  a  lamp  with  a  parabolic  reflector  to  throw 
the  rays  of  light  along  the  track  is  an  American  invention. 
In  its  general  line  and  proportions,  which  go  to  make  up 
the  peculiarly  "  American  "  type  of  locomotive  no  one  did 
more  than  Colonel  William  Mason,  of  Taunton,  Mass.,  who 
exhibited  in  the  design  of  many  classes  of  machinery  a 
degree  of  taste  rarely  found  in  mechanism,  also  conform- 
ing to  the  severe  requirements  of  strengh  and  practical 
operation. 

Changes  in  Note  of  Bell  or  Whistle. 

The  change  in  note  of  the  bell  or  whistle  sounded  on  a 
rapidly  passing  train  is  very  noticeable,  and  is  thus  ex- 
plained in  the  American  Machinist :  Supposing  two  trains 
were  running  in  opposite  directions  at  60  miles  per  hour 
each,  and  tliat  the  bell  strikes  when  they  are  1,156  feet 
distant.  These  trains  would  pass  in  abOUt  SJX  SeCOndS. 
It  would  require  one  second  for  the  sound  of  the  bell  to 
reach  the  other  train,  so  all  the  sound  made  in  six  seconds 
must  be  heard  in  five.  A  bell  that  gives  alto  C,  vibrates 
528  times  per  minute.  Here  are  3,168  vibrations  heard  in 
five  seconds,  which  is  at  the  rate  of  633  per  second,  or  not 
quite  up  to  D,  which  require  660  vibrations.  As  the  trains 
approach,  the  vibrations  get  nearer,  and  at  the  moment 
when  the  trains  pass  the  vibrations  are  heard  as  they  are 
made  at  the  rate  of  528  per  second. 

The  rule  holds  good  as  the  trains  recede  from  one  an- 
other. When  they  have  traveled  i ,  1 56  feet,  or  six  seconds, 
a  person  on  either  train  requires  sev'cn  seconds  to  get  the 
whole  number  of  vibrations  given  by  the  bell  or  whistle 
on  the  other  train.  This  is  equal  to  432,  or  almost  down 
to  B,  which  requires  462  vibrations  per  second. 

The  ^^rm  King  Bridge, 

A  MORTG.\GEfor  $6,000,000  has  been  filed  in  the  clerk's 
office  of  Orange  county,  N.  Y..  signed  by  Chauncey  Vib- 
bard,  president  of  the  New  England  and  Southern  Rail- 
road Company,  to  the  Central  Trust  Company  of  New 
York  as  trustee.  The  mortgage  covers  the  entire  line  of 
road,  including  the  bridge  over  the  Hudson  river  at  Storm 
King,  from  a  connection  with  the  New  York,  Lake  Erie 
and  Western  Gray  Court  Branch  to  a  connection  with  the 
Harlem  and  New  York  and  New  England  roads  at  Brew- 
sters,  N.  Y.,  twenty-six  miles  of  road. 

The  Phoenix  Bridge  Company  has  contracted  to  build 
the  bridge  and  road.  It  is  understood  that  four  promi- 
nent railway  men  will  take  seats  in  the  board  of  directors 
within  the  next  ten  days,  and  that  the  bonds  will  be  taken 


by  a  syndicate  now  in  course  of  formation.     The  bridge  ; 
will  be  235  feet  above  high-water  mark,  and  will  be  the 
greatest  cantilever  bridge  in  this  country.     The  Phcenix  / 
Bridge  Company  will  begin  operations  as  soon  as  possible, 
and  will  push  the  work  to  an  early  completion. 


The  Era  of  New  Fuels. 


The  revolution  produced  by  the  discovery  and  intro- 
duction of  natural  gas  is  only  equaled  by  the  rush  for 
appliances  for  the  production  of  other  forms  of  cheap  fuel. 
Within  the  past  fortnight,  organizations  have  been  effected 
at  New  York  City  for  the  purchase  of  all  descriptions  of 
refuse  oil  residuums  ;  at  Troy,  N.  Y.,  for  the  manufacture 
of  fuel-gas  ;  at  Cleveland,  for  the  utilization  of  oil  resi- 
duum ;  at  Pittsburgh,  for  the  manufacture  of  water  gas 
on  the  Dawson  (English)  principle,  and  at  Chicago,  for 
the  burning,  in  stoves  and  under  boilers,  of  crude  petro- 
leum. In  this  connection,  we  learn,  says  the  Iron  Trade 
RiTii'w,  that  the  Chicago  enterprise  is  but  a  part  of  an 
extensive  movement,  emanating  from  the  Pacific  coast, 
for  the  introduction  of  oil-burning  appliances  under  what 
are  known  as  the  Jones  patents.  •      "         .1', 

English  inventors  appear  to  be  traversing  much  of  the 
same  ground  already  gone  over  on  this  side  of  the  ocean. 
The  London  Iron  Trade  Exchans^e,  for  instance,  devotes 
an  article  to  a  description  of  the  method  devised  by 
Colonel  Sadler,  managing  director  of  Sadler  &  Co.,  chem- 
ical manufacturers,  of  Middlesborough,  by  which  the  re- 
siduary oils  from  coal  tar  products  are  utilized  for  the 
heating  of  boilers.  Although  this  device  has  cost  Col.  Sad- 
ler several  months'  experimenting,  it  is  not  apparent  that 
he  has  gotten  much  beyond  the  ordinary  steam-jet  atom- 
izer familiar  to  American  experimenters  in  the  same  line. 
But  the  fact  is  significant  as  showing  the  attention  paid 
to  this  important  subject  in  a  country  remote  from  oil- 
producing  districts,  and  it  is  especially  significant  because 
of  the  claim  that  the  new  fuel  can  be  furnished  at  a 
lower  cost  than  English  coal. 


Competitive  Tests  of  Automatic   Freight-Car  Brakes. 

The  committee  on  automatic  freight-car  brakes  of  the 
Master  Car-Builders'  Association  have  issued  the  follow- 
ing notice  : 

The  Master  Car-Builders'  Association  Committee  on 
Automatic  Freight-Car  Brakes  invite  the  manufacturers 
of  such  brakes  to  a  competitive  test  to  be  held  at  Burling- 
ton. Iowa,  on  December  14th.  1885,  and  on  May  14th,  1886. 
The  condition  of  the  tests  will  be  as  follows  :  ] 

1.  Each  brake  company  to  furnish,  fitted  with  its  device, 
fifty  28  or  30  feet  box-cars  of  40,000  pounds  capacity,  de- 
livering the  same  to  the  committee  free  of  charges  at 
some  point  on  the  Chicago,  Burlington  and  Ouincy  Rail- 
road, on  or  before  December  7th,  1S85,  and  leave  them  in 
the  hands  of  the  committee  till  after  the  trial  of  May, 
1886.  ■     I   ^     .. 

2.  The  owners  of  the  brakes  will  be  reponslble  to  the 
car  owners  for  mileage  made  from  December,  1885,  to 
May,  1886.  Between  the  trials  the  equipment  will  be 
kept  on  the  lines  of  the  Chicago.  Burlington  and  Ouincy 
Railroad,  and  that  company  will  be  responsible  for  any 
damage  occuring  to  it  while  on  its  lines  that  come  under 
the  rules  of  the  Master  Car-Builders'  Association. 
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3.  The  December  tests  will  be  made  while  the  brake  t 
attachments  are  new  and  in  good  condition.  No  brakes  ; 
will  be  allowed  on  the  engine,  and  hand-brakes  only  on  j 
the  tank.  Mechanical  appliances  for  operating  the  car-  j 
brakes  from  the  engine  or  tank  will  be  allowed.  The 
brakes  must  be  fitted  to  both  trucks  and  with  plain  cast- 
iron  shoes.  Other  details  of  the  trial  will  be  such  as  may 
be  presented  and  agreed  upon  by  the  committee  prior  to 
the  trial. 

4.  After  the  December  trial  the  brakes  will  be  put  into 
general  service,  receiving  only  ordinary  repairs — a  careful 
record  of  the  cost  of  which  will  be  kept.  In  May,  1886, 
the  cars  will  be  called  in,  and,  without  being  prepared  for 
trial,  the  December  tests  will  be  repeated..    ;- 

::v    V  :  .    G.  W.  Rhodes,  Chairman. 

r  -:  :      George  Hacknev, 

Benjamin  Welsh,    ; 
:      •  ,  John  S.  Lentz, 

'      W.    T.    HiLDRUP,  ) 

.    '      :      >  '       :    ■    •    ^-  Committee. 

Note. — The  Committee  will  not  provide  equipment  for 
these  tests.  Three  or  more  competitors  will  be  required 
before  the  tests  will  be  entered  into.  Any  brake  com- 
pany desiring  to  compete  should  at  once  communicate 
with  the  chairman  of  the  committee,  whose  address  is 
Aurora,  111. 


Prizes  For  Railway  Improvements. 


The  German  Railway  Union  has  recently  awarded 
prizes  in  accordance  with  an  offer  which  it  made  in  1883 
for  inventions  and  improvements,  methods  of  office  work, 
statistics,  and  books  on  railway  topics,  brought  out  during 
the  six  years,  ending  July  15th,  18S4.  Richard  Schwarz- 
kopf, of  Berlin,  received  S729.  as  a  prize  for  a  safety  appara- 
tus for  steam-boilers  ;  Herr  Heinde,  of  Vienna,  the  same 
amount,  for  his  system  of  iron  cross-ties  ;  Herr  Schrabetz, 
of  Vienna,  $364.  for  his  rail-bending  machine ;  Herr 
Mahla,  of  Bavaria,  S729.  for  hose-coupling  for  steam- 
heating  apparatus  for  cars ;  Herr  Sedlaczek,  of  Austria, 
$364,  for  an  electric  head-light ;  Herr  Ulbrecht,  of  Saxony, 
$364,  for  a  manual  calculating  traffic  statistics  ;  Brosins  & 
Kock  for  their  work  entitled  "  School  of  the  Locomo- 
tive; "  Prof.  Frank,  of  Hanover,  for  his  "Treatise  on  the 
Resistance  of  Locomotive  and  Trains,  Water  and  Coal 
Consumption,  and  the  Work  of  Locomotives." 


Railways  in  Alabama. 


The  length  of  completed  railway  track  now  in  operation 
in  Alabama,  including  main  line  and  side-track,  is  2,182 
miles,  of  which  960  miles  are  laid  with  steel  rails.  One 
hundred  and  sixty-four  engines  are  in  use  on  the  Alabama 
roads,  together  with  87  passenger-cars,  27  baggage,  mail 
and  express-cars,  and  2,695  freight-cars.  The  total  capi- 
tal investment  is  $73,013,319,  the  actual  cost  of  the  roads 
and  equipments  being  $63,693,690.  The  number  of  miles 
traveled  by  passenger-trains  during  the  past  year  was 
1,520,512.  During  the  same  time  freight-trains  ran  2.725,- 
753.  The  1,269,504  passengers  carried  traveled  56,976.957 
miles,  and  their  tickets  cost  them  $1,510,073.  The  freight 
moved  amounted  to  2,654,454  tons,  for  which  the  roads 


charged  $4,613,620.  The  roads  paid  interest  on  bonds  to 
the  amount  of  $1,818,604,  and  declared  dividends  amount- 
ing, all  told,  to  only  $130,000.  It  will  be  seen  that  the 
number  of  passengers  carried  about  equals  the  population 
of  the  state. 


A  Strategic  Railway. 


Russia  is  building  a  strategic  railway  to  the  Austrian 
frontier.  A  strategic  railway  is  not  difficult  to  make,  ac- 
cording to  the  London  Railiuay  and  Tram'u.'ay  Express. 
The  promoter  buys  a  right-of-way  from  the  farmers  for  an 
annual  pass,  then  gets  all  their  land  condemned  and  takes 
up  the  passes,  then  gets  a  state  grant  of  two  or  three 
districts  for  the  directors,  buys  its  iron  on  long  time,  and  - 
pays  for  its  grading  with  construction  bonds,  then  issues  ^ 
equipment  bonds  to  pay  for  rolling-stock,  borrows  all  the 
money  in  the  country  on  the  mortgages,  calls  in  every- 
thing outstanding  and  exchanges  it  for  a  deficit — then 
changes  its  name.        ,. 


Mr.  Theodore  Vorhees  having  resigned  the  position 
of  superintendent  of  the  Saratoga  and  Champlain  Divi- 
sions of  the  Delaware  and  Hudson  Canal  Companv,  and 
the  several  divisions  composing  thQ'^ortTTPrH--Railroad 
Department,  viz.:  Suesquehanna.  lliica,  Saratoga  and 
Champlain,  having  been  consolidjrsqK  Mr.  C.  D.  Ham- 
mond has  been  appointed  superintendent.  The  office  of 
secretary  of  the  Northern  Railroaci  Department  is  abol- 
ished, and  Mr.  J.  White  Sprong  is  appointed  comptroller 
and  purchasing  agent.    \  -  ; '.^     ;  -'    •  :  ;  < 

Interesting  particulars  continue  to  arrive  from  Russia 
of  the  progress  of  the  railway  that  is  being  hurried  on  to 
the  new  position  Russia  has  acquired  on  the  Afghan 
frontier.  The  electric  light  having  broken  down  owing 
to  an  accident  to  the  apparatus  sent,  the  men  are  working 
at  night  by  the  aid  of  hundreds  of  lanterns  and  huge  fires 
fed  with  petroleum  refuse.  As  far  as  Askabad  the  road 
has  been  levelled,  and  it  is  expected  that  the  final  rail 
will  shortly  be  laid.      •....•...  ..     , 

The  Pennsylvania  Railroad  Company  is  about  to  engage 
in  the  reduction  of  grade-crossings  on  its  New  York  divi- 
sion. This  is  to  apply  to  every  p>oint  on  the  line,  and  it  is 
believed  that  this  will  enable  the  company  to  reduce  the 
time  to  Jersey  City  at  least  half-an-hour.  The  work  will 
be  very  expensive,  but  the  company  will  be  comp)ensated 
for  it  by  the  time  saved,  and  the  expense  avoided  in  pay- 
ing damages.  .   .         ... 

The  projected  Maryland  and  Delaware  ship  canal  is  to 
be  17  miles  long,  171  feet  wide  at  the  surface  and  99  feet 
wide  at  the  bottom.  It  will  be  27  feet  deep.  To  build 
this  channel  will  require  the  dredging  of  43,000.000  cubic 
yards  of  earth.  Machines  will  be  used  that  will  lift  from 
10.000  to  15,000  cubic  yards  per  day.    The  canal  will  cost 

$8,000,000.  -■^-  ..:,—  ■.    ^  .  '■ 

Mr.  William G.  Van  Buskirk  has  resigned  his  posi- 
tion as  master  mechanic  and  master  car-builder  of  the 
Newburgh,  Dutchess  and  Connecticut  Railroad,  after 
serving  acceptably  in  those  capacities  for  seventeen  and 
eight  years  respectively,  and  has  been  succeeded  by  Mr. 
Gilman  D.  Holmes.    V  ' ;     -    •  r       ^      .:^         •'      :,     • 
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RAILWAY  RECEIVERSHIPS. 


.] 


'T^HE  two  receivers  of  the  West  Shore  road  have  mod- 
'  estly  preferred  their  claims  for  $700,000  compensa- 

tion for  eighteen  months'  service  in  their  official  capacity. 
The  judge  in  whose  court  the  receivership  proceedings 
were  instituted  had  fixed  their  compensation  at  S40.000 
each,  determining  this  sum  as  the  highest  paid  as  salary 
to  any  railway  official  in  the  country.  But  the  two  re- 
ceivers were  not  satisfied  with  any  such  trifling  sum  as 
$40,000,  and  applied  for  the  noble  sum  of  $700,000  as 
being  their  just  due  under  a  ridiculous  act  of  the  New 
York  legislature  known  as  the  Haggerty  Act.  By  the 
provisions  of  this  act  receivers  are  allowed,  as  compensa- 
tion, five  per  cent,  of  the  first  hundred  thousand  dollars 
actually  received  and  paid  out,  and  two-and-one-half  per 
cent,  upon  all  sums  received  and  paid  out  in  excess  of  the 
before-mentioned  one  hundred  thousand  dollars.  The 
clumsy  legislator  who  framed  this  act  and  the  equally 
clumsy  legislators  who  voted  for  its  passage,  were  doubt- 
less prompted  by  a  desire  to  limit  the  compensation  of 
receivers  and  cheapen  the  cost  of  settlements  by  the 
courts.  But.  as  might  be  expected  when  august  legisla- 
tors are  generally  a  set  of  inflated  numskulls,  the  act  in 
question  defeated  its  very  purpose  and  gave  a  legal  color 
to  the  most  extortionate  demands  of  the  army  of  receivers^ 
The  receivers  of  the  West  Shore  have  the  law  upon  their 
side,  and  the  award  of  the  judge  is  to  be  contested  in  the 
Court  of  Appeals. 

Now  it  strikes  us  that  $2 5,000  per  annum  each,  which  was 
the  allowance  made  by  Judge  Brown,  is  ample  compen- 
sation for  the  receivers'  services.  It  is  the  highest  salary 
paid  by  any  solvent  railway  to  any  of  its  officials,  and 
should  certainly  be  considered  sufficient  to  compensate 
the  two  gentlemen  who  have  managed  the  finances  of  the 
West  Shore  for  the  past  eighteen  months.  But  the  same 
strange  perversion  seems  to  have  possessed  these  gentle- 
men that  possesses  every  receiver  of  an  insolvent  corpora- 
tion— that  a  receivership  is  the  signal  for  reckless  and 
wanton  extravagance ;  to  imagine  that  to  a  receiver 
money  should  be  no  object,  and  that  what  would  be  im- 
prudent in  the  conduct  of  a  solvent  corporation,  would  be 
merely  shrewd  management  in  the  conduct  of  a  bankrupt 
concern.  .,   .     .r 

At  present  there  are  a  dozen  leading  lines  of  railways 
in  this  country  under  the  management  of  receivers,  and 
it  is  safe  to  say  that  of  this  dozen  the  majority  are  engaged, 
in  the  most  reckless  and  prodigal  manner,  in  leasing  other 
roads,  branching  out  into  new  fields,  conducting  their 
affairs  on  a  scale  of  generosity  and  magnificence,  and 
"  booming"  things  generally,  as  if  the  treasuries  behind 
them  were  limitless.  Yet  these  railways  have  been  forced 
into  the  courts  through  their  crippled  financial  condition 
and  have  been  put  into  the  hands  of  receivers — for  what  t 
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To  our  way  of  thinking — it  is  an  old-fashioned  way,  but 
we  stick  to  it  nevertheless — a  corporation  is  put  into  the 
hands  of  a  receiver  for  one  of  two  purposes  :  Either  that 
the  affairs  of  the  concern  may  be  wound  up  with  the 
utmost  expedition  and  economy,  or,  in  event  of  its  resus- 
citation being  possible,  that  its  affairs  may  be  conducted 
with  such  conservatism  and  watchfulness  of  expense,  that 
it  may  be  returned  to  its  original  management  in  a  healthy 
condition  and  in  as  soon  a  period  as  possible.  It  is  un- 
necessary to  state  how  great  is  the  perversion  from  this 
original  idea  of  receiverships.  The  position  of  receiver  is 
now  sought  as  one  seeks  a  lottery  ticket — for  its  possible 
chances.  The  record  of  recent  receiverships,  and  especially 
of  railway  receiverships,  shows  that  economy  and  conser- 
vatism have  been  the  last  things  thought  of,  and  that  the 
era  of  receivership  is  an  era  of  wild  speculation  and  of 
reckless  extravagance.  Surely  it  is  about  time  that  some 
other  method  were  sought  to  conduct  the  affairs  of  an  in- 
solvent corporation.   .  .^^ 


THE   PHILOSOPHY   OF   ACCIDENTS. 


"\  1  TE   publish   this  month   the  third  of  Mr.  Wm.  S. 
,  Huntington's  admirable  ser.es  of  articles  on  the 

subject  of  the  prevention  of  railway  accidents.  The 
author  knows  what  he  is  writing  about  and  has  devoted 
years  of  study  to  the  problems  he  discusses;  and  doubt- 
less were  all  his  recommendations  put  in  force  there  would 
be  a  sensible  diminution  in  the  frequency  of  railway  dis- 
asters. But  is  it  possible  to  reduce  railroading  to  such  a 
perfect  system  that  accidents  will  never  occur.'*  We  fear 
not.  There  arc  too  many  elements  at  war  with  each 
Other — too  many  conditions  beyond  the  scope  of  human 
control — for  us  ever  to  attain  such  a  blissful  state  of  affairs. 
There  is  not,  probably,  any  railway  in  the  country  more 
admirably  conducted  with  a  view  to  the  avoidance  of 
accidents  than  the  Pennsylvania  Railroad.  The  mcs:  ap- 
proved signal  systems  are  in  use,  the  greatest  care  is 
exercised  in  the  selection  of  its  employes,  the  most  rigid 
and  practical  rules  are  enforced,  and  it  would  seem  that 
an  accident  on  the  lines  of  that  road  would  be  well-nigh 
an  impossibility.  Yet  on  the  i8th  of  last  month  three 
trains  were  hurled  upon  each  other  and  a  number  of  lives 
were  lost  at  a  point  on  the  road  where  extra  provisions 
for  safety  had  been  adopted.  And  the  cause  of  this 
dreadful  disaster  was  traced  to  the  incomprehensible  ab- 
sent-mindedness of  a  reliable  signal-operator.  It  is  well 
enough  to  punish  this  unfortunate  man,  and  doubtless 
such  punishment  is  a  necessity  as  an  incentive  to  care 
and  watchfulness  on  the  part  of  signal-operators  ar.d  other 
railway  employes  in  whose  keeping  are  the  lives  of  the 
traveling  public.  But  the  whole  record  of  the  operator 
in  question  shows  conclusively  that  he  was  one  of  the 
most  trustworthy  in  the  employ  of  the  company,  and 


possessed  as  high  a  degree  of  reliability  as  could  be  ex- 
pected to  be  attained  by  a  human  being— and  that  is  the 
weak  point.  It  is  impossible  for  any  man  to  prove  infall- 
ible ;  for  him  to  maintain,  year  in  and  year  out,  a  machine- 
like precision  coupled  with  reasoning  action. 

It  needed  but  a  few  years  of  railroading  to  demonstrate 
that  infallible  trust  could  bo  reposed  in  no  one  single 
man.  With  all  a  man's  intelligence,  his  uniform  attentiorv 
to  duty,  the  time  would  occur  when  temporary  abstrac- 
tion, either  caused  by  sudden  physical  ailment  or  by  un- 
expected and  unpremeditated  diversion  of  thought  fron> 
the  business  of  the  moment,  would  bring  about  a  cata- 
strope  appalling  in  its  results.  The  attention  of  railway 
officials  was  then  directed  to  the  invention  and  applica- 
tion of  mechanical  d.vices — unreasoning,  unvarying  ma- 
chines that  would  in  ever)'  case  record  the  necessar)-  sig- 
nals— and  care  was  even  taken  that  should  these  devices, 
through  failure  of  the  connecting  mechanism,  be  unable 
to  perform  their  functions,  the  failure  would  indicate 
danger.  Positive  and  correct  action  alone  indicated- 
safety.  But  the  railways  had  only  escaped  from  Scylla  to 
be  entrapped  by  Charybdis.  The  dull,  unvarying  machine 
could  only  act  according  to  one  unvarying  rule.  It  could* 
not  reason  and  had  no  responsibility.  Occasions  woul(f 
occur  when  a  suspension  of  the  rules  was  a  sudden  and» 
imperative  necessity — when  unforseen  emergencies  arose 
that  upset  previous  calculations — and  to  perform  the 
service  necessary  the  machine  required  what  it  had  not — 
a  power  to  tnink.  .      .        : 

It  became  evident  that  there  was  little  to  choose  be- 
tween the  intelligent,  but  rarely  erring  man,  and  the 
reasonless,  but  reliable  machine;  and  the  evolution  of 
railway  service  finally  brought  to  action  the  seeming  per- 
fect combination  of  the  two.  The  mechanism  was  trustee^ 
to  perform  the  unvarying,  reliable  portion  of  the  service 
and  the  intelligent  man  the  reasoning  portion,  (ireatof 
precaution  could  not  and  never  can  be  devised,  and  the 
Pennsylvania  road  was  among  the  first  to  adopt  this  dual 
system.  And  yet  the  disaster  of  last  month  occurred  ir> 
the  face  of  such  precautions,  and  its  recurrence  is  not  im- 
possible. The  mathematical  chances  of  the  mechanical 
and  the  reasoning  elements  of  the  system  both  failing  at 
the  same  moment  are  infinitesimal,  and  consequently 
need  not  be  considered  as  existing ;  but  the  accident  in 
question  was  caused  by  the  deliberate  error  of  the  opera- 
tor— an  error  not  of  omission  but  of  commission,  and 
against  such  catastrophes  there  is  absolutely  no  safe-guard. 
At  first  thought  it  would  seem  that  had  two  operators 
been  required  to  be  at  the  signal-station  instead  of  one, 
and  had  both  been  required  to  observe  the  signals  before 
the  second  train  had  been  given  permission  to  proceed,  the 
chances  of  the  accident  would  hav-e  been  lessened.  But. 
upon  reflection,  it  is  easy  to  see  that  the  presence  of  two 
men,  on  the  other  hand,  would  have  resulted  in  a  perpet- 
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ual  interchange  of  conversation  that  would  have  militated 
£igainst  the  benefits  of  extra  safety. 

So  long  as  there  are  railways  there  will  be  accidents. 
Human  wisdom  can  take  every  precaution,  can  leave 
no   stone   unturned    to   discover   the   surest  and   safest 


tions.  If  we  are  not  greatly  mistaken,  the  good  people  of 
New  Jersey  are  rather  "sot  "  in  their  views  concerning  a 
Staten  Island  bridge,  and  incline  to  the  belief  that  such  a 
structure  would  act  to  the  detriment  of  state  interests. 
Furthermore,  they  are  inclined  to  believe,  and  their  belief 


means  to  provide  for  every  emergency.     But  so  long  as    i    is  geographically  sustained,  that  by  rights  Staten  Island 


mere  mechanism  is  without  reasoning  power,  and  so  long 
as  human  nature  is  liable  to  periods  of  weakness,  so  long 
will  there  be  failures  to  meet  the  urgencies  of  railway 
s^vice.  And  mechanism  will  always  be  reasonless,  and 
human  nature  will  always  be  liable  to  err.  It  is  only  in 
the  lessening  of  chances  that  the  railways  can  provide 
against  disasters,  and  accidents  will  occur  despite  the 
utmost  precautions  to  prevent  them.  Therefore,  knowing 
that  a  class  of  accidents  exist  which  may  be  classed  as 
unpreventable,  so  much  greater  is  the  responsibility  of  the 
railways  for  the  occurence  of  accidents  that  are  prevent- 
able by  the  exercise  of  proper  precaution  and  the  employ- 
ment of  approved  safety  devices. 


EDITORIAL   NOTES. 


For  the  first  six  months  of  the  present  year  the  total 
new  railway  construction  in  the  country  is  announced  to 
be  but  895  miles.  Previous  experience  would  teach  that 
upon  this  basis  the  total  construction  during  the  year 
would  not  exceed  2.500  miles,  which  would  place  the 
record  below  previous  records  for  many  years  back.  But 
despite  this,  the  showing  is  a  good  one.  It  is  an  in- 
dication that  railways  are  awakening  to  the  fact  that 
good  things  may  be  overdone — that  they  realize  the 
wholesomeness  of  the  maxim  feslina  leiite. 


* 

*      * 


As  we  go  to  press  we  learn  of  the  sale  of  the  West  Shore 
road  to  Messrs.  Chauncey  M.  Defew,  J.  Pierpont 
Morgan  and  Judge  Ashbel  Green  for  $22,000,000. 
In  opening  the  sale  it  was  announced  that  no  bid  of  less 
than  $22,000,000  would  be  received,  and  that  $750,000  of 
the  purchase  money  must  be  pnid  on  the  day  of  sale  and 
the  balance  on  or  before  December  1 5th.  There  was  no 
other  bid.  One  chapter  in  the  history  of  this  singular  road 
is  now  ended,  but  an  interesting  career  is  still  before  it. 
The  purchasers  disclaim  that  the  road  was  bought  in  the 
interests  of  the  New  York  Central,  but  there  will  be  many 
persons  who  will   receive  this  disclaimer  with  doubt  and 

suspicion. 

♦     * 

At  last  one  vexed  question  is  settled  in  the  traffic  agree- 
ment between  the  Baltimore  and  Ohio  and  the  Staten 
Island  Rapid  Transit  Company  by  which  the  former  is  to 
reach  New  York  over  an  independent  line  from  Bound 
Brook,  N.  J.,  crossing  to  Staten  Island  by  a  bridge,  and 
then  running  on  the  Island  company's  tracks.  At  least 
this  is  the  programme,  but  it  is  liable  to  sundry  interrup- 


should  belong  to  Jersey.  If  New  York  will  surrender  the 
island  to  New  Jersey  the  people  of  the  latter  state  will 
raise  no  opposition  to  the  construction  of  bridges  to  the 
main  land,  but  they  certainly  do  object  to  the  island  being 
prospered  at  Jersey's  expense. 


*      * 


And  now  the  Master  Car-Builders'  Association,  having 
temporarily  exhausted  the  subject  of  car-couplers,  will 
undertake  the  solution  of  the  equally  vexed  problem 
of  automatic  freight-car  brakes.  The  official  announce- 
ment of  the  association  will  be  found  upon  another  page, 
and  unquestionably  the  lest  will  be  conducted  honestly 
and  without  favor.  But  the  difficulty  will  be  to  convince 
the  railway  world  that  the  successful  competitors  possess 
the  best  appliances.  True,  the  brakes  meeting  with  en- 
dorsement may  be  better  than  those  which  are  left  behind 
in  the  competition,  but  may  there  not  be  equally  good 
appliances,  the  inventors  or  owners  of  which  may  be 
unable  to  comply  with  the  requirements  of  the  test  and 
may  not  have  the  necessary  means  to  enter  their  devices 
for  competition  .^  This  same  view  of  the  case  appears  to 
have  struck  the  commissioner  of  railroads  of  Michigan, 
who,  recognizing  the  value  of  the  car-coupler  tests  at 
Buffalo,  has  concluded  to  dispense  with  his  intended  test, 
but  announces  that  those  inventors  whose  couplers  were 
not  tested  at  Buffalo  may  have  an  opportunity  of  demon- 
strating to  him  the  merits  of  their  devices  with  a  view  to 
their  possible  endorsement.       ' 


*     * 


The  "  Short  Hour  League,"  an  organization  in  England 
for  the  reduction  in  the  hours  of  labor,  have  taken  up 
the  subject  of  railway  service,  and  are  endeavoring  to 
have  the  working  hours  of  railway  employes  lessened. 
In  this  country  there  is  little  need  for  agitation  on  this 
subject.  Nearly  all  of  the  main  lines  recognize  a  pleni- 
tude of  rest  as  absolutely  essential  to  the  care  and  watch- 
fulness of  its  employes,  and  whatever  may  be  the  hard- 
ships of  the  latter  they  do  not,  except  in  unusual  cases, 
have  reason  to  complain  of  overwork.  Still,  there  may  be 
a  few  instances  where  the  hours  of  railway  employes  are 
too  long,  and  small  mercy  should  be  shown  a  road  on 
which  accidents  occur  through  the  physical  and  mental 
exhaustion  of  its  operatives. 


* 


"1 


The  town  of  Pullman,  111.,  was  conceived  and  built  in 
the  most  approved  light  of  human  wisdom.  Comfort, 
perfect  sanitation,    educational  facilities,  proper  recrea- 
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tive  pursuits — all  were  considered;  and  the  proprietors  of 
the  town  thought  they  had  ministered  to  every  proper 
want  on  the  part  of  their  employes  and  consequent  inhabi- 
tants. But  it  seems  that  discontent  is  prevailing  there,  and 
the  restive  American  mind  pants  for  a  share  in  the  gov- 
ernment. This  is  very  natural  and  patriotic,  but  we  are 
forcibly  reminded  by  it  of  an  anecdote  of  the  renowned 
Bob  Ingersoll.  An  Irishman,  so  Ingersoll  relates, 
was  shipwrecked  upon  a  foreign  coast  and  was  rescued  by 
an  inhabitant  of  the  country.  Upon  regaining  speech 
the  castaway  turned  to  his  rescuer  and  feebly  inquired, 
"  Have  yes  a  government  here.-'"  "  We  have,"  answered 
the  native.  ''Thin,"  said  the  Irishman  with  increasing 
Strength,  "Thin  I'm  fornist  it!"      -      ,     -^ 


* 

*  :1c 


The  completion  of  the  Canadian  Pacific  Railway  affords 
another  means  of  interoceanic  communication  and  should 
be  hailed  with  pleasure.  Our  neighbors  in  Canada  have 
shown  commendable  enterprise  in  the  matter  of  railways, 
and  the  consummation  of  their  greatest  effort  in  this 
direction  calls  for  hearty  congratuulation  from  their  adja- 
cent and  friendly  nation.        _ 

An  English  contemporary  is  urging  the  adoption  of 
third- class  sleeping-cars  upon  British  railways,  which  is 
rather  surprising  in  view  of  the  %ct  that  first-class  sleep- 
ing-cars have  not  yet  been  generally  run  by  the  leading 
British  lines,  but,  nevertheless,  it  is  gratifying  to  note 
that  our  worthy  friends  across  the  water  are  beginning  to 
lose  their  dread  of  American  ideas  and  innovations.  Ulti- 
mately, we  may  expect  to  see  the  American  car  the  style 
in  general  use,  and  it  is  a  fact  that  one  or  two  such  cars 
upon  English  roads  have  already  met  with  favor.  \/ 

*        * 

It  is  comforting  to  know  that  the  standard  gauge  is 
now  in  almost  universal  use  on  American  railways,  and 
that  the  time  has  nearly  arrived  when  a  car  may  be  run 
upon  every  mile  of  railway  in  the  country  without  a 
change  of  trucks. 

•■■ "        '      V    ""■■-  ■■'■.'■:.':'-:  .y..  "■'  /".::--■"':.  • 

An  Irish  railway  has  been  boycotted.  We  rejoice  to 
see  that  roads  across  the  Atlantic  are  keeping  abreast 
with  the  times  and  are  being  furnished  with  all  the  mod- 
ern improvements.  ;        ^ 


vate  life  characterizing  the  countries  through  which  the 
writer  traveled,  and  fully  repays  a  perusal.     It  is  amply 
illustrated,  and  is  published  by  Andrew  J.  Graham,  at  744  -, 
Broadway,  New- York,  and  is  sold  for  $2. 

The  November  Century  is  replete  with  good  reading 
and  embellished  with  the  usual  amount  of  artistic  en- 
gravings. The  illustrations  accompanying  "  A  Photo- 
grapher's Visit  to  Petra,"  by  Edward  L.  Wilson,  and 
"  Living  English  Sculptors,"  by  Edward  Gosse,  are — 
especially  the  latter — deserving  of  the  highest  praise,  and 
a  series  of  brief  sketches  on  "  Tj'pical  Dogs  "  is  also  fur- 
nished with  numerous  spirited  illustrations.  General 
Grant's  paper  on  the  Chattanooga  Campaign  is  among 
the  many  valuable  contributions  of  this  number. 

Edwin  Alden  &  Bro's.  "American  Newspaper  Cata- 
logue," for  1885,  is  a  handsome  octavo  volume  of  900 
pages,  and  contains  a  classified  list  of  all  publications  in 
the  United  States  and  Canada,  together  with  information 
concerning  the  towns  of  publication  and  particulars  of 
the  journals  recorded.  The  system  of  cataloguing  is 
simple  and  the  work  cannot  fail  to  be  of  great  benefit  to 
advertisers.      ■  -  "■    .  ■      '.--'r-  .'■""■;•••":  ; ""  . 

Cassell  &  Co.'s  Magazine  of  Art,  for  December,  is 
fully  up  to  previous  numbers  and  among  other  interest- 
ing illustrated  articles  contains  a  paper  on  "American 
Silver  Ware,"  in  which,  for  once,  an  English  writer  admits 
the  superiority  of  x\merican  over  home  talent,  in  one 
branch  of  decorative  art.  The  Quiver  and  the  Family 
Magazine,  issued  by  the  same  house,  are  excellent 
numbers.         ■:-„'•.    ;■      ■        '        *    -  •■:    ^. 

A  NEW  journalistic  candidate  for  railway  favor  is  the 
American  Railro.ider,  published  semi-monthly  at  12  Vesey 
street,  New  York,  at  one  dollar  per  year.  It  is  devoted 
to  the  interests  of  "  workers  "  and  there  is  every  indica- 
tion that  it  will  be  conducted  in  a  lively  and  progressive 
spirit. 

The  first  issue  of  Light,  Heat  and  Po-iVe^,  the  inde- 
pendent gas  journal  of  America,  is  received.  It  is  pub- 
lished m  Philadelphia,  and  judging  by  the  initial  number, 
which  is  an  admirable  one  throughout,  it  will  prove  a 
most  valuable  exponent  of  the  uses  of  gas. 

The  British  Institution  of  Civil  Engineers  has  recently 
published  in  pamphlet  form  an  interesting  paper  by  Wil- 
liam Siroudley,  on  the  "  Construction  of  Locomotive  En- 
gines." An  abstract  of  the  discussion  following  the  read- 
ing of  the  paper  is  appended.         ';   -  .  v  ^     •  . 

The  Cosmopolitan  is  the  title  of  a  new  monthly  journal 
published  in  New  York.  A  number  of  interesting  articles 
appear  in  the  first  numbers,  and  steady  improvement  is 
promised.  Ii  is  published  at  44  Broadway,  for  twenty- 
five  cents  per  year. 

Outing   continues  to  forge  ahead  and  fully  merits  re- 


cognition as 


one   of  the   leading   monthlies.     Its  latest 


"  Notes  of  Travel  in  Northern  Europe,"  by  the  Hon. 
Charles  A.  Sumner,  congressman-at-large  from  California 
in  the  forty-eighth  congress,  is  the  title  of  an  unpre- 
tentious but  exceedingly  interesting  little  volume  re- 
cording the  author's  ramblings  in  Denmark,  Sweden,  and 
other  portions  of  Northern  Europe,  a  year  or  two  ago. 
The  volume  is  written  in  a  thorough  American  spirit  of 
inquiry  and  contrast,  and  enters  into  the  public  and  pri- 


issue  shows  steady  and  marked  improvement,  though  im- 
provement is  rather  hard  to  be  imagined  as  applied  to 
this  publication.  <;     •:;;;■         !      '— ^-    ;  ■  v     • 

The  Graphi  ,  published  in  Cincinnati,  the  only  illustra- 
ted paper  in  the  wesi,  is  a  weekly  journal  of  merit,  and 
is  a  most  creditable  publication  in  both  a  literar)-  and  an 
artistic  sense. 

The  Cook  continues  to  appear  weekly  and  proves  the 
most  appetizing  yei  tantalizing  of  publications. 
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American  Street-Railway  Association. 

President. — Julius   S.    Walsh,  President    Citizens'    Railway  Company, 
St.  Louis,  Mo. 

■First  Vict-Presiiient. — William  White,  President  Dry  Dock,  East  Broad- 
way and  Battery  Railr.»ad  Company,  New  York  City. 

Second  I'ice-President. — C.  B.  Holmes,  President  Chicaj^o  City  Railway 
Company,  Chicago,  111. 

Third   f'ice-/'resident.~S:\mue\    Little,    Treasurer   Highland    Strcet- 
flailway  Company,  Boston,  Mass. 

Secretary/  and  Trensurer. — William  J.  Richardson,  Secretary  Atlantic 
Avenue  Railroad  Company,  Brooklyn,  N.  Y. 
Office  of  the  Association,  cor.  Atlantic  and  Third  Avenues.  Brooklyn,  N.Y. 

The  Fifth  Annual  Convention  of  the  Association  will  meet  in  Cincin- 
nati, O.,  on  Wednesday,  October  loih,  iS86. 


THE    STREET-RAILWAY    CONVENTION. 


T^HE  fourth  annual  meeting  of  the  American  Street- 
■^     Railway  Association  has  come  and  gone,  and  the 
street-railway  world  is  the  richer  for  a  number  of  able 
papers  on  topics  of  vital  interest  and  animated  and  fruit- 
ful discussions  on  matters  relating  to  the  construction    ' 
and  conduct  of  street-railways.     Elsewhere  we  present  a    j 
brief  summary  of  the  proceedings,  and  as  quickly  as  pos-    | 
sible  will  place  in  full  before  our  readers  the  reports  of 
the  special  committees  on  the  various  subjects  allotted. 

The  meeting  was  a  great  success  as  it  was  bound  to  be. 
The  attendance  was  large,  the  interest  in  the  proceedings 
lively,  and  the  care  and  attention  of  the  St.  Louis-  hosts 
unremitting,  Eleven  new  roads  were  added  to  the  mem- 
ber.'ship  and  the  financial  condition  of  the  association 
was  stated  to  be  satisfactory.  Individually  and  collect- 
ively, as  far  as  heard  from,  there  was  not  an  £fttendant  at 
the  meeting  who  did  not  feel  that  he  was  amply  repaid 
for  his  presence. 

Truly,  the  career  of  the  American  Street-Railway  t^%- 
sociation  has  been  one  continued  era  of  prosperity.  In 
1882,  when  the  small  handful  of  street-railway  represent- 
atives organized  in  Boston,  there  was  no  indication  of  the 
future  success  which  was  awaiting  their  efforts,  but  the 
necessity  for  the  association  existed,  and  while  slow  at  first 
to  acquire  membership  the  street-railways  of  the  country 
are  fast  learning  that  there  is  a  wonderfully  fertile  field 
(or  investment  in  membership  in  the  association  which 
now  numbers  one  hundred  and  thirty-seven  of  the  most 
prominent  street-railways  in  America  as  members.  That 
this  impression  is  gaining  ground  there  is  no  doubt,  and 
there  is  no  reason  why  the  next  year  should  not  see  a  still 
more  marked  increase  in  the  membership. 

The  officers  elected  for  the  ensuing  year  are  gentlemen 
well  known  to  street-railway  men,  and  earnest,  zealous 
fnembers  of  the  association.  The  welfare  of  the  organi- 
zation can  safely  be  intrusted  in  their  hands.  The  printed 
minutes  of  the  meeting  will  appear  in  due  time  as  well  as 
the  reports  of  the  committees  in  full.     We  regret  that 


they  are  not  in  shape  for  us  to  publish  in  this  issue,  but 
they  are  of  a  kind  that  will  keep  and  their  publication     •- 
will  be  pushed  as  rapidly  as  possible.         ,    .  .     v  .      .  ,,.     "-, 

It  is  to  be  noted  that  the  executive  committee  have 
announced  that   in  future  no  reports,  papers,  etc.,  will    , 
hereafter  be  mailed  to  any  persons  not  members  of  the    ( 
association,  and  this  is  as  it  should  be.     The  ridiculously     . 
small  entrance   fee  and  dues  of   the    association  enable  .  ■ 
any  company  to  acquire  membership,  and  if  companies 
are  perversely  blind  to  their  own  interests  and  refrain 
from  becoming  members,  there  is  no  reason  why  the  asso-    ., 
ciation  should  continue    to  recognize  them   by  sending     ; 
them    the  official    documents    of   the   association.     The 
existence  of  the  association  is  now  assured,  it  has  been 
sufficiently  advertised,    and    those    street-railway   com-    '; 
panics  desiring  to  reap  benefit  from  it  know  what  to  do. 

The  choice  for  a  meeting  place  for  next  years  conven- 
tion— Cincinnati — is  a  good  one,  and  while  the  fourth 
annual  meeting  just  passed  was  in  every  way  a  success 
we  look  to  see  it  surpassed  by  that  held  on  October  20th 
of  next  year 


The  American  Street-Railway  Association  have  per- 
formed one  most  commendable  act,  which  they  have  per- 
formed in  years  past,  and  which  they  may  be  relied  upon 
to  perform  in  years  to  come  if  we  are  not  very  much 
mistaken.  They  have  re-elected,  as  secretary  and  treas- 
urer, Mr.  William  J.  Richardson  of  Brooklyn,  and 
they  have  done  well.  To  the  untiring  energy  of  Mr. 
Richardson  is  due  in  great  measure  the  prosperous  con- 
dition of  the  association,  and  under  his  wise  management 
it  is  rapidly  growing  in  membership  and  wealth.  He  has 
proved  a  most  efficient  officer,  and  the  association  have 
appreciated  his  services. 


THE   "BOBTAIL"   CAR. 


BY    A    RKTIRKU   OFFICIAL. 
[  Written  for  the  American  Railroad  Journal.] 


The  familiar  street-car,  drawn  by  one  horse  and  with- 
out a  conductor,  and  commonly  designated  the  "  bobtail  " 
car,  was  unknown  in  my  days  of  active  street-railroading. 
And  it  is  a  great  pity  that  we  of  a  former  generation  did 
not  avail  ourselves  of  this  simple  means  of  abridging  the 
expenses  of  street-railway  operation.  In  our  day  if  ex- 
penses had  to  be  lessened  we  took  off  several  cars  and 
thus  diminished  the  car  accommodation — that  was  the 
only  way  we  knew  of. 

The  advent  of  the  "  bobtail  "  car  put  things  on  a  differ- 
ent basis,  and  through  its  adoption  a  street-railway  having 
a  steady  but  comparatively  small  patronage  can  offer  most 
liberal  accommodation  at  comparatively  small  expense. 
Let  us  consider  the  daily  savings  effected  by  the  "  bob- 
tail :  "  First,  the  conductor's  wages  ranging  between  one 
dollar  and  fifty  cents  and  two  dollars,  and  avcrs^ing  about 
one  dollar  and  seventy-five  cents;  second,  the  care  of 
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one  horse,  including  stabling,  feed,  etc.,  amounting  to 
about  fifty  cents,  and  third,  the  saving  in  capital  invested 
in  one  horse — averaging  the  cost  of  the  horse  at  $150 
and  his  car-life  as  three  years,  which  is  a  fair  estimate — 
amounting  to  about  twenty-five  cents,  or  a  total  daily  sav- 
ing on  the  three  items  of  $2.50.  Now  on  a  street-railway 
of  moderate  operation,  running  twenty  cars,  here  is  a 
a  daily  saving  of  S50  ;  no  inconsiderable  item.  It  is  rare 
that  a  road  running  but  twenty  cars  is  burdened  with  so 
great  a  patronage  that  a  "  bobtail  "  car  will  not  hold  com- 
fortably all  the  passengers  that  will  board  it,  and,  there- 
fore on  the  score  of  capacity  there  can  be  no  exception 
taken. 

Now  again,  a  road  running  say  ten  cars,  which  is  not 
uncommon  in  small  cities,  by  changing  their  two-horse 
cars  for  "  bobtails"  can  effect  a  saving  of  $25  per  diem, 
and  this  saving  in  expense,  if  devoted  to  the  betterment 
of  the  car  accommodation,  would  add  three  or  four  more 
cars  to  the  regular  service  and  the  public  would  be  just 
so  much  benefited  in  their  accommodation.  A  five-mile 
road  operating  but  ten  cars  cannot  run  them  at  a  greater 
headway  than  twelve  minutes,  assuming  that  the  round- 
trip  takes  two  hours,  including  stoppages  and  rests  at  the 
termini,  which  twelve  minutes  make  a  pretty  long  interval 
between  cars.  By  the  adoption  of  "bobtails,"  and  at  no 
greater  expenses  of  operation,  the  car  service  can  be  in- 
creased and  cars  may  be  run  upon  nine  or  ten  minutes 
"headway.  It  may  be  urged  that  the  cost  of  additional 
cars  is  not  here  taken  in  consideration,  but  the  cost  of  a 
"bobtail"  is  considerably  less  than  that  of  the  ordinary 
two-horse  car,  so  much  so,  in  fact,  that  fifteen  "  bobtails  " 
would  cost  no  more  than  ten  two-horse  cars,  so  this  argu- 
ment falls  to  the  ground. 

Now,  will  some  one  kindly  inform  me  why,  in  the  light 
of  these  incontestable  facts,  the  "  bobtail "  is  meeting 
with  such  fierce  opposition  from  the  traveling  public,  and 
why  it  is  not  infrequently  the  case  that  their  operation  is 
prohibited  by  city  ordinance  ?  By  the  traveling  public  it 
is  generally  claimed  that  the  deposit  of  fares  in  a  fare-box 
at  the  front  of  the  "  bobtail  "  by  the  passengers  them- 
selves is  a  nuisance.  Well,  it  may  be,  but  it  is  certain 
that  devices  can  be  and  have  been  provided  whereby  the 
passengers  can  deposit  their  fares  without  leaving  their 
seats,  which  would  entirely  obviate  this  objection.  It  is 
further  claimed  that  the  driver  of  the  "  bobtail,"  having 
his  attention  occupied  with  the  care  of  his  horses,  cannot 
perceive  the  signals  made  by  persons  on  the  sidewalks. 
This,  I  think,  is  a  foolish  objection.  Beyond  the  ordi- 
nary care  necessary  to  keep  his  horse  in  steady  motion 
and  to  avoid  obstacles,  the  driver  can  devote  his  attention 
to  the  signals  of  would-be  passengers  quite  as  assiduously  as 
the  conductor  on  the  two-horse  car,  whose  time  is  greatly 
occupied  in  passing  through  the  car  to  collect  fares.  The 
driver  of  the  "  bobtail  "  is  always  on  the  front  platform  of 
the  car  and  has  an  unobstructed  view  ahead  of  him.  I 
should  certainly  think  his  facilities  for  observing  the 
signals  of  passengers  quite  as  good  as  those  of  the  average 
two-horse  car  conductor. 

Altogether  it  is  a  mystery  to  me  why  the  traveling 
public  are  so  strenuous  in  their  opposition  to  the  "  bob- 
tail "  system,  which  enables  a  road  to  furnish  increased 
car  service  without  increase  of  fare,  and  to  furnish  an 
accommodation  in  a  small  city  quite  equal  to  that  in  a 
large  city  where  the  daily  receipts  from  passengers  are 


much  greater.  Perhaps  the  ungrateful  public  will  and 
sometimes  do  appreciate  the  absurdity  of  their  opposi- 
tion, when  after  a  city  ordinance  has  been  passed  restrain- 
ing the  operation  of  "  bobtail  "  cars  their  facilities  for 
street-car  travel  are  lessened  while  they  gain  nothing. 
At  least  one  person  I  know  of  has  admitted  that  after  he 
had  successfully  fought  the  "  bobtail  "  car  and  its  disap- 
pearance had  been  followed  by  a  reduction  of  the  car 
service  on  the  particular  road  he  patronized,  he  obtained 
but  one  benefit — the  realization  that  he  had  been  a  fool  : 
a  useful  but  not  comforting  realization.  :  - 


THE     FOURTH    ANNUAL     MEETING    OF    THE 
AMERICAN    STREET-RAILWAY 
:•     ASSOCIATION. 


The  fourth  annual  meeting  of  the  American  Street- 
Railway  Association  was  convened  at  the  Southern  Hotel, 
St.  Louis,  Mo.,  on  Wednesday,  October  21st,  and  re- 
mained in  session  for  three  days.  The  meeting  was 
called  to  order  by  the  President,  Mr.  Calvin  A.  Richards 
(president.  Metropolitan  Railroad  Company,  Boston, 
Mass.),  and  the  following  delegates  of  members  were 
reported  present : 

Highland  Street-Railway  Co.,  Boston,  Samuel  Little,  treas.;  J.  E.  Rugg, 
supt. 

Lynn  and  Boston  Railroad  Co.,  Boston,  Philip  A.  Chase,  director. 

Metropolitan  Railroad  Co.,  Boston,  C.  A.  Richards,  pres.;  1.  Randall, 
supt.  car-construction. 

Brockton  (Mass.)  Street-Railway  Co.,  Horace  B.  Revere,  supt.;  C.  J. 
Kingman,  director. 

Atlantic  Avenue  Railroad  Co.,  Brooklyn,  N.  V.,  Wm.  Richardson,  pres.; 
W.  J.  Richardson,  sec. 

Brooklyn  City  Railroad  Co.,  Wm.  H.  Hazzard,  pres. 

Bushwick  Railroad  Co.,  Brooklyn,  W.  N.  Morrison,  supt. 

Buffalo  East  Side  Railway  Co.,  S.  S,  Spauldinj?,  pres. 

Buffalo  Street-Railway  Co.,  Henry  M.  Watson,  pres. 

Chicago  City  Railway  Co.,  H.  H.  Windsor,  sec;  T.  C.  Pennington,  treas. 

Chicago  West  Division  Railway  Co.,  James  K.  Lake,  supt. 

North  Chicago  City  Railway  Co.,  V.  C.  Turner,  pres.  and  supt.;  Jacob 
Rehn,  vice-pres.;  Augustine  W.  Wright,  supt.  of  track-construction. 

Cincinnati  Street-Railway  Co.,  A.  G.  Clark,  vice-pres.;  John   Harris, 
supt.;  Benj.  F.  Houghton,  pur.  agt. 

Mount  Adams  and  Eden  Park  Inclined  Plane  Railway,  Cincinnati,  G.  B. 
Kerpter,  pres. 

Superior  Street-Railroad  Co.,  Cleveland,  F.  DeH.  Robison,  pres. 

Brooklyn  Street-Railroad  Co..  Cleveland,  A.  J.  Moxham,  vice-pres. 

East  Cleveland  (O.)  Street-Railway  Co.,  H.  A.  Everett,  sec.;  G.  E.  Her- 
rick,  director. 

Woodland  Avenue  and' West  Side  Street-Railway  Co.,  Cleveland,  J.  B. 
Hanna.  sec;  J.  F.  Card,  director. 

Columbus  (O.)  Consolidated  Street-Railway  Co.,  A.  D.  Rodgers,  pres.; 
E.  K.  Stewart,  sec. 

Newport  and  Dayton  Street-Railway  Co.,  Dayton,  Ky.,  W.  W.  Bean, 
pres.  and  supt. 

Dayton  (O.)  Street-Railway  Co.,  J.  W.  Stoddard,  pres.;  A.  W.  Ander- 
son, supt. 

Oakwood  Street-Railway  Co.,  Dayton.  O.,  Chas.  B.  Clegg.  pres. 

Denver  (Col.)  City  Street-Railway  Co.,  D.  F.  Longstreet.  director. 

Easton  (Pa.)  and  South  Easton  Passenger  Railway  Co.,  H.  A.  Sage,  pre*. 

Globe  Street  Railway  Co.,  Fall  River.  Mass.,  John  H.  Bowker,  supt. 

Hartford  (Conn.)  and  Wetberstield  Horse-KaUway  Co.,  £.  S.  Goodrich, 
pres.  and  treas.  v '.;.  .  .;^      -   .  .;  v  .'   .  /^^     '  ' 

Citizens'  Street-Railroad  Co.,  Indianapolis,  Tom  L.  Johnson,  treas. 

Jersey  City  (N.  J.)  and  Bergen  Railroad  Co.,  Charles  B  Thitrstoo. pres.; 
E.  F.  Brooks,  engineer. 

Lexington  (Ky.)  City  Railway  Co.,  John  Cross,  pres. 

Steinway  and  Hunter's  Point  Railway  Co.,  Long  Island  City,  N.  Y., 
Chas.  J.  Campbell,  supt. 

Louisville  (Ky.)  Central  Passenger  Railway  Co.,  Thomas  J.  Mioary, 
vice-pres. 

Louisville  (Ky.)  City  Railway  Co.,  H.  H.  Littell,  supt.  ,      , 

Lowell  (Mass.)  Horse-Railroad  Co.,  J.  A.  Chase,  gen.  man. 

Clinton  and  Lyons  Horse- Railway  Co.,  Lyons,  la.,  R.  N.  Rand,  vice-pres. 

Memphis  (Tenn.)  City  Railroad  Co.,  R.  Dudley  Frayser,  pres. 
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Minneapolis  (Minn.')  Street-Railway  Co.,  Thos.  Lowry,  pres.;  C.  G. 
Goodrich,  sec. 

Mobile  (Ala.)  City  Railroad  Co.,  John  Ma^ire,  pres.;  M.  Frohlichstein, 
director. 

New  Albany  (Ind.)  Street-Railway  Co.,  Mrs.  L.  V.  Vredenburgh,  treas. 

Central  Park,  North  and  East  River  Railroad  Co.,  New  York,  C.  Dens- 
more  Wyman,  vicc-pres.;  J.  L.  Valentine,  tre<is. 

Dry  Dock,  East  Broadway  and  Battery  Railroad  Co.,  New  York,  Wm. 
White,  pres. 

Omaha  (Neb.)  Horse-Railway  Co.,  W.  A.  Smith,  supt. 

Central  City  Horse-Railway  Co.,  Peoria,  111.,  H.  R.  Woodward,  pres.; 
Elliot  Callender,  treas.;  Jas  A.  Smith  and  Joseph  Elders,  directors. 

Fort  Clark  Horse-Railway  Co.,  Peoria,  111.,  J.  H.  Hall,  pres. 

Lombard  and  South  Streets  Passenger  Railway  Co.,  Philadelphia,  John 
B.  Parsons,  pres. 

Pittsburgh,  (Pa.)  Allegheny  and  Manchester  Passenger  Railway  Co.,  C. 
Atwell,  pres.;  J.  T.  Speer,  man. 

Pittsburgh  (Pa.)  and  Birmingham  Passenger  Railroad  Co.,  W.  W. 
Patrick,  pres. 

Pittsburgh,  (Pa.)  Oakland  and  East  Liberty  Passenger  Railway  Co.,  J. 
T.  Gordon,  pres. 

Union  Railroad  Co.,  Providence,  R.  I.,  D.  F.  Longstreet,  vice-pres. 

Belle  City  Street-Railway  Co.,  Racine,  Wis.,  Chas.  Hathaway,  treas. 

Rochester  (N.  Y.)  City  and  Brighton  Railroad,  Co.,  C.  C.  Woodworth,sec. 

Saginaw  (Mich.)  Street-Railway  Co..  F.  G.  Benjamin,  supt. 

Naumkeag  Street-Railway  Co.,  Salem,  Mass.,  Chas.  Odell,  pres.;  Wm. 
B.  Ferguson,  supt. 

Salem  (Mass.)  and  Denver  Street-Railway  Co.,  Benjamin  W.  Russell, 
pres.;  Thos.  H.  Johnson,  director. 

Salt  Lake  City  (Utah)  Railway  Co.,  Orson  P.  Arnold,  supt. 

City  Railway  Co.,  San  Francisco,  Cal.,  O.  W.  Meysenberg. 

Sioux  City  (la.)  Street-Railway  Co.,  F.  T.  Evans,  jr.,  sec. 

Citizens'  Street-Railway  Co.,  Springfield,  O.,  D.  W.  Stroud,  pres. 

Benton-Belfontaine  Railway,  St.  Louis,  Mo.,  J.  G.  Chapman,  pres.;  Chas. 
Parsons,  vice-pres.;  Robert  McCulloch,  sec. 

Citizens'  Railway  Co.,  St.  Louis  Mo.,  Julius  S.  Walsh,  pres. 

Lindell  Railway  Co.,  St.  Louis,  Mo.,  John  H.  Maquon,  pres.;  John  H. 
Lightner,  vice-pres. 

Missouri  Railroad  Co.,  St.  Louis,  Mo.,  P.  C.  Maffit,  pres. 

People's  Railway  Co.,  St.  Louis,  Mo.,  Chas.  Green,  pres. 

Southern  Railway  Co.,  St.  Louis,  Mo.,  E.  R.  Coleman,  pres.;  W.  L.  John- 
son, gen.  man. 

St.  Paul  (Minn.)  City  Railway  Co.,  Thos.  Lowry,  pres. 

Toledo  (O.)  Consolidated  Street-Railway  Co.,  J.  E.  Bailey,  pres. 

Troy  (N,  Y.)  and  Lansingburg  Railway  Co.,  Charles  Cleminshaw, 
vice-pres. 

Delegates  from  the  following  new  roads  acquired  mem- 
bership on  behalf  of  their  companies  : 

Cream  City  Railroad  Co.,  Milwaukee,  Wis.,  Wintield  Smith,  pres. 

Newburyport  and  Amesbury  Horse-Railroad  Co.,  Newburyport,  Mass., 
E.  P.  Shaw,  lessee. 

Kansas  City  Cable  Railroad  Co.,  Kansas  City,  Mo.,  Edward  J.  Law- 
less, supt. 

St.  Louis  Railroad  Co.,  St.  Louis,  Mo.,  Christian  Peper,  pres. 

Washington  and  Georgetown  Railroad  Co.,  Washington,  D.  C,  Henry 
Hunt,  pres. 

Cass  Avenue  and  Fair  Ground  Railroad  Co.,  St.  Louis,  Mo.,  W.  R. 
Allen,  pres. 

Union  Depot  Railroad  Co.,  St.  Louis,  Mo.,  John  Scullin,  pres. 

Dayton  Street-Railroad  Co.,  Dayton,  O.,  A.  W.  Anderson,  supt. 

South  Boston  Railroad  Co.,  Boston,  Mass.,  Daniel  Coolidge,  supt. 

Des  Moines  (la.)  Street-Railway  Co.,  M.  P.  Turner,  pres.;  M.  A. 
Turner,  treas. 

St.  Clair  Street-Railway  Co..  Cleveland,  O.;  Chas.  Hathaway,  pres.;  M. 
S.  Robison,  sec. 

Letters  were  also  read  from  a  number  of  street-railway 
officials  regretting  their  inability  to  be  present. 

The  reading  of  the  minutes  of  the  preceding  convention 
was  dispensed  with  and  they  were  adopted  as  printed,  at 
the  conclusion  of  which  President  Richards  addressed 
the  convention  at  length,  congratulating  the  association 
upon  its  prosperous  condition. 

The  report  of  the  executive  committee  was  then  read 
and  adopted.  The  report  stated,  among  other  facts,  that 
the  association  now  numbered  one  hundred  and  twenty- 
five  members,  an  increase  of  fifty  over  the  number  enrolled 
at  the  opening  of  the  previous  convention,  and  outlined 
the  work  carried  out  by  the  committee  during  the  year, 


together  with  mention  of  the  new  organizations  effected  -■; 
for  the  benefit  of  street-railways. 

The  report  of  the  treasurer  was  then  read,  showing  that  .; 
the  receipts  during  the  year  had  been  $3,212.60  and  the  ■ 
expenses  $2,471.96,  leaving  a  balance  on  hand  of  $740.64.  - 

On  behalf  of  the  St.  Louis  roads,  Mr.  Julius  S.  Walsh  J 
(president,  Citizens'  Railway  Company,)  invited  the  dele-  ',  - 
gates  to  attend  the  Exposition  in  the  evening,  and  to  take 
a  drive  through  the  fair  grounds  on  the  following  day, 
and  to  partake  of  a  lunch,  which  invitation  was  accepted 
with  the  thanks  of  the  convention. 

Reports  of  special  committees  were  then  submitted,  on 
the  following  subjects :        f^-'  .>'.'    ^'   •        -^^   -    I     .      ^      . 

"  Diseases  Common  to  Car-Horses,  and  Their  Treat- 
ment," "  Progress  of  the  Cable  System  of  Motive- Power," 
"  Progress  of  Electricity  as  a  Motive-Power."  "  Repairs 
of  Tracks,"  "  Rules  Governing  Conductors  and  Drivers." 

These  reports,  which  will  appear  later  in  the  Journal, 
were  the  subject  of  interesting  discussions  and  the  time 
of  the  convention  was  chiefly  taken  up  in  the  treatment 
of  the  important  problems  they  presented. 

The  report  of  the  special  committees  on  "  Ventilation,. 
Lighting  and  Care  of  Cars,"  was  not  submitted,  but  the 
subject  was  thoroughly  discussed. 

On  the  afternoon  of  the  last  day  the  following  officers 
were  elected  for  the  ensuing  year :  ^  j  ; 

President,  Julius  S.  Walsh  (president,  Citizens'  Rail- 
way Company,  St.  Louis) ;  First  Vice-President,  William  » 
White  (president,  Dry  Dock,  East  Broadway  and  Battery 
Railroad  Company,  New  York) ;  Second  Vice-President,  . 
C.  B.  Holmes  (president,  Chicago  City  Railway  Com- 
pany) ;  Third  Vice-President,  Samuel  Little  (treasurer. 
Highland  Street-Railway  Company,  Boston).:    .;f:|- 

Secretary  and  Treasurer,  William  J.Richardson  (sec- 
retary, Atlantic  Avenue  Railroad  Company,  Brooklyn). 

Executive  Committee,  C.  A.  Richards  (president.  Metro- 
politan Railroad  Company,  Boston) ;  John  Kilgour  (presi- 
dent, Cincinnati  Street-Railroad  Company);  John  Ma- 
guire  (president,  City  Railroad  Company,  Mobile,  Ala.) ; 
T.  W.  Ackley  (president.  Thirteenth  and  Fifteenth  Streets 
Passenger  Railway  Company,  Philadelphia);  C.  C.  Wood- 
worth  (secretary,  Rochester  (N.  Y.)  City  and  Brighton 
Railroad  Company). 

On  motion,  thanks  were  extended  to  the  retiring  presi- 
dent, and  to  the  secretary  and  treasurer  for  their  efforts 
in  behalf  of  the  association,  to  the  St.  Louis  companies 
for  the  hospitality  extended  to  the  delegates,  to  the  press 
and  to  the  officers  of  the  fair  grounds. 

The  retiring  president  then  introduced  his  successor,     , 
who  addressed  the  convention  briefly,  after  which  the 
meeting  adjourned  to  reconvene  in  Cincinnati,  on  Wed-   • 
nesday,  October  2oth,  1886.    ,.    r^v  -j  '      ^^         'I      ;    ^ 

On  Friday  evening,  the  annual  dinner  of  the  association 
was  held  at  the  Southern  Hotel.  The  newly-elected  presi- 
dent, Mr.  Julius  S.  Walsh,  presided,  and  a  number  of  toasts 
were  drunk  with  appropriate  responses. 


A   Heavy  Street-Railway  Mortgage. 


The  various  street-railway  companies  of  Newark,  N.  J.,. 
now  under  the  presidency  of  Mr.  S.  S.  Battin,  have  been 
consolidated  under  the  title  of  the  Essex  Passenger  Rail- 
way Company,  and  that  company  recently  placed  on  file 
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in  the  county  register's  office  a  mortgage  for  $1,800,000  to 
Edward  Q.  Keasbey  and  George  G.  Frelinghuysen  as 
trustees  for  the  bondholders  to  secure  thereon  the  bonds 
of  the  roads.  The  mortgage  covers  all  the  real  and  per- 
sonal property,  including  cars  and  horses,  tracks,  fran- 
chises, buildings,  etc.,  of  the  Orange  and  Newark  Horse- 
Car  Railroad  Company,  including  the  Clinton  avenue. 
Orange,  Belleville,  and  Market-street  lines,  and  also  the 
same  property  of  the  Newark  and  Bloomfield  line,  the 
Irvington  line,  and  the  Essex  and  Hudson  Railway  Com- 
pany (the  East  Newark  line). 


A  Street-Railway  in  Yonkers. 


There  was  a  meeting  on  October  26th  of  the  incor- 
porators of  the  Yonkers  and  Mount  Vernon  Railroad. 
They  made  application  to  the  board  of  trustees  for  per- 
mission to  lay  their  tracks  in  the  village  to  connect  with 
the  road  from  Yonkers.  This  is  a  rival  of  the  Mount 
Vernon  and  East  Chester  Company,  and  there  is  every 
indication  of  a  lively  time  about  it.  The  Mount  Vernon 
Company  have  already  commenced  to  build  the  road  and 
they  accuse  the  new  company  of  attempting  to  get  pos- 
session of  the  streets  so  as  to  cut  them  off.  On  the  other 
hand  the  new  company  claim  that  all  they  want  is  a  short 
connection  at  West  Mount  Vernon,  but  want  full  power 
given  them  in  case  of  need  hereafter. 


Street-Railways  in  the  Russian  Capital. 


There  are  now  in  St.  Petersburg  70  miles  of  street- 
railway,  operating  395  cars,  drawn  by  2,000  horses  and  9 
locomotives.  The  combined  lines  carry  51,000,000  pas- 
sengers yearly.  The  first  street-railway  in  St.  Petersburg 
was  constructed  in  1873,  and  the  growth  of  street-railway 
operation  in  that  city  has  been  marked. 


A  Singular  Title. 


The  word  "bond  "  has  been  put  to  a  curious  use  in 
Brazil.  "  When  street-cars  were  first  introduced  in  Rio 
de  Janeiro  by  some  American  capitalist,"  says  a  correspon- 
dent of  the  Boston  Advertiser,  "  the  bonds  of  the  com- 
pany were  first  offered  on  the  market.  The  bonds  were 
floating  about  and  everybody  talked  of  them,  but  the 
horse-car,  or  rather  mule-car,  did  not  appear.  At  last 
they  arrived,  soon  became  popular,  and  are  now  known  as 
*  bonds '  all  through  the  empire,  not  merely  in  Rio  Janeiro, 
but  at  Para,  Pernambuco,  Bahia  and  in  all  the  cities." 


A  New  Form  of  Car- Wheel. 


A  NEW  form  of  wheel  for  street-cars,  designed  with  the 
object  of  overcoming  the  severe  friction  of  the  ordinary 
rigid  wheels  in  passing  round  short  curves,  has  been 
under  trial  at  Northampton,  Englnnd.  The  wheel  has  a 
loose  steel  tire  working  on  ball  rollers  around  an  inner 
wheel,  which  is  fixed  to  the  axles  in  the  ordinary  way. 
This  loose  tire  can  revolve  faster  or  slower  than  the  inner 
wheel,  thus  giving  freedom  to  the  wheel  which  has  to 
travel  the  outer  or  longer  sweep  of  the  curve.  Several 
gentlemen  recently  accompanied  Mr.  Elliott,  the  manager 
of  the  Tramways  Company,  to  witness  the  experiment,  and 


all  agreed  in  approving  the  marked  difference  felt  in  the 
movement  of  the  car  round  curves,  and  noticed  with 
pleasure  the  ease  with  which  the  horses  took  corners  that . 
have  hitherto  been  a  great  strain  upon  them.  The  wheels 
were  tested  as  to  the  brake-power  that  could  be  applied. 
Three  men  pushed  a  car  out  of  the  company's  depot 
round  the  awkward  curves,  while  with  the  old  wheels  six 
men  are  required  for  the  purpose.  A  great  saving  is  anti-  ■ 
cipated  from  the  fact  that  only  the  steel  tires  will  require 
renewing,  and  that  these  can  be  attached  in  five  minutes.  - 


STREET-RAILWAY  NOTES. 


The  certificate  of  incorporation  of  the  Fifth  Avenue 
Omnibus  Company,  which  proposes  to  run  omnibuses  in 
Fifth  avenue  and  elsewhere  in  this  city,  was  filed  on  Oc- 
tober 26th  in  the  county  clerk's  office.  Its  capital  stock 
is  $500,000,  divided  in  i.oco  shares  of  $50  each.  Its  in- 
corporators are:  Charles  E.  Lawyer,  William  C.Mifflin, 
Francis  J.  Arend,  George  G.  Crosby,  Charles  L.  Work, 
Joseph  H.  Reall,  and  Edward  Vernon, 

A  STREET-RAILWAY  on  King  Street,  Charleston,  S.  C, 
is  the  subject  which  is  now  engrossing  the  attention  of 
the  leading  merchants  on  that  favorite  thoroughfare.  It 
is  now  proposed  that  some  enterprising  syndicate  shall 
run  a  surface  line  of  railway  from  the  west  end  of  Broad 
street  to  King,  and  up  King  to  Calhoun,  where  close  con- 
nection will  be  made  with  the  present  King  street  line. 

At  the  recent  annual  meeting  of  the  consolidated  ele- 
vated railways  of  New  York  City  it  was  shown  that  during 
the  past  year  103,354,729  passengers  had  been  carried. 
The  gross  income  was  $7,000,561,  and  the  operating  ex- 
penses $3,719,492.  This  showing  demonstrates  that  there 
have  been  nearly  one  hundred  passengers  for  every  in- 
habitant of  the  city. 

Charlotte,  Ga.,  is  soon  to  have  a  line  of  street-cars 
propelled  by  electricity  instead  of  by  horses.     The  line  is  " 
to  be  built  by  a  Chicagofirm.  who  will  furnish  the  electric 
engines  to  propel  the  cars.     Work,  it  is  said,  will  soon  be 
commenced. 

The  Nahant  (Mass.)  Street-Railway  Company  has  just 
been  incorporated  with  a  capital  of  $100,000,  for  con- 
structing and  operating  a  line  of  over  four  miles  from  the 
Lynn  line  to  Nahant.  Electricity  as  a  motive-power  may 
be  used.  ;■     ,    v;vf- .■.:•/      ^i'  .•::^,."". 

The  Citizens'  Street-Railway  Company,  of  Memphis, 
Tenn,,  has  been  incorporated  with  a  capital  stock  of 
$250,000.  Right-of-way  has  been  granted  the  company 
for  four  routes  in  the  city  of  Memphis. 

The  Lincoln  (Neb.)  Street-Railway  Company  have  com- 
menced laying  track  on  Eleventh  street.  They  will  go 
north  to  R  street  and  then  east  on  R  street,  but  how  far 
has  not  yet  been  determined.      ^-  >  -    :      ' 

In  the  department  of  New  Inventions  of  this  month's 
Journal  will  be  found  the  description  of  an  endless- 
chain  railway  curve  for  cable  roads.  ,i 

A  street-railway  will  be  built  at  Seguin,  Texas.  It 
is  to  be  one  mile  and  a  quarter  long,  and  to  extend  from 
the  town  to  the  depot. 

A  street-railway  company  has  been  organized  at  . 
Salina,  Kan.,  and  the  service  will  be  in  operation  within 
six  months. 


k 
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}Qpin  InbFnfions. 


Whipple's  Railway-Tie  and  Rail-Fastening. 


Leander  E.  Whipple,  of  Hartford,  Conn.,  is  the  inven- 
tor of  an  improved  railway-tie  and  rail-fastening,  which 
is  herewith  illustrated  and  described.  The  invention  com- 
prises two  devices,  the  tie  and  the  fastening,  each  of 
which  will  be  described  separately. 

In  the  accompanying  cuts,  Figs,  i  to  3,  inclusive,  refer 
to  the  railway-tie.  The  object  of  this  device  is  to  pro- 
duce a  metallic  tie  which  shall  possess  the  characteristics 
of  cheapness,  durability,  strength,  and  elasticity ;  and  it 
consists  in  a  tie  composed  of  a  base-plate  and  a  top-plate 


WHIPPLK  S    RAILWAY-TIE   AND    RAIL-FASTENING. 

of  sheet  metal  united  by  intervening  plates  of  curved 
form  in  cross-section.  Fig.  i  represents  a  perspective 
view  of  the  improved  tie ;  Fig.  2  a  vertical  cross-section 
on  the  line  .r  JT  in  Fig.  i,  and  Fig.  3  a  perspective  view, 
showing  a  modified  form  of  the  tie. 

The  body  of  the  tie  consists  of  the  base-plates  A,  the 
top-plate  B,  and  the  two  body-plates  C  C.  The  bottom 
plate  is  constructed  in  a  flat  form  and  of  uniform  width, 
and  with  its  two  edges  curled  upward  and  inward  to  form 
lips  or  flanges  a.  The  top-plate  B,  which  is  usually  of  a 
width  somewhat  less  than  that  of  the  base-plate,  has  its 
upper  edges  curled  downward  and  inward,  forming  lips 
or  flanges  b.  The  body-plates  C  C,  are  each  of  a  semi- 
circular form  in  cross-section.  They  are  placed  together, 
side  by  side,  with  their  continuous  surfaces  bearing 
against  each  other,  and  are  seated  at  their  lower  edges 
within  the  flanges  of  the  base-plate,  and  at  their  upper 
edges  within  the  flanges  of  the  top-plate,  as  shown  in  the 
cuts.  It  is  to  be  observed  that  when  thus  arranged  the 
body-plates  are  seated  and  confined  firmly  against  each 
other,  so  as  to  give  mutual  support  and  maintain  the  top- 
plate  firmly  in  position.  The  flanges  or  lips  may  be  com- 
pressed with  more  or  less  firmness  upon  the  top  plate, 
and,  if  desired,  bolts  or  rivets  may  be  placed  through  the 
edges  to  confine  the  parts  firmly  against  movement  upon 
each  other,  and  to  prevent  them  from  being  accidently 
disconnected.  As  shown  in  the  cuts,  the  rivets  C^,  unite 
the  body-plates  with  each  other,  while  the  rivets  D  and 
E,  unite  the  edges  of  the  body-plates  with  the  base  and 
top-plates,  respectively.  The  various  plates  may  be  made 
of  such  size  and  thickness  and  proportion  as  circumstances 
may  require. 


In  order  to  provide  for  slight  differences  which  may 
occur  in  the  expansion  of  the  several  parts,  and  to  prevent 
the  straining  or  bending  of  the  tie  in  consequence  there- 
of, the  holes  through  which  the  bolts  or  rivets  are  passed 
may  be  slightly  elongated  in  the  direction  of  the  length 
of  the  tie.  In  place  of  using  the  rivets  for  this  purpose^ 
the  top  and  bottom  plates  may  be  extended  slightly  be- 
yond the  body-plates  and  closed  together  over  the  ends 
of  the  same  as  shown  in  Fig.  3. 

While  it  is  preferred  to  have  the  body-plates  of 
substantially  a  semi-circular  form  in  cross-section,  they 
may  be  made  of  angular  or  other  form,  provided  they 
are  adapted  to  support  each  other  midway  of  their 
height. 

It  is  claimed  that  this  tie  permits  of  any  desired  elas- 
ticity, the  degree  being  produced  by  the  variation  in  the 
thickness  of  the  metal  used,  and  by  the  method  employed 
in  making  the  ties,  putting  them  together  either  closely  or 
loosely.  It  is  further  claimed  that  the  bottom-plates  A, 
when  buried  in  gravel  or  rock-ballast,  secure  a  firm  under- 
ground hold,  thus  giving  the  track  solidity  and  strength. 

In  the  acccompany  cuts.  Fig.  4  to  7,  inclusive,  refer  to 
the  fastening  device,  which  consists  of  a  plate  provided 
with  depending  arms  or  ends  to  clasp  the  tie,  and  with 
lips  upon  the  top  to  engage  the  edges  of  the  rail-base. 
Fig.  4  is  a  perspective  view  showing  the  fastening  device 
applied  to  the  tie.  the  separable  lip  being  detached  ;  Fig.  5 
a  perspective  view  of  the  fastening  as  it  appears  when 
viewed  from  the  opposite  side  ;  Fig.  6  a  longitudinal  ver- 
tical section  of  the  tie  and  fastening  with  the  latter  in 
position,  and  Fig.  7  a  top  plan  view  of  the  blank  from 
which  the  fastening  is  formed. 


WHIPPLE  S    RAILWAY-TIE    AND    RAM 


A  represents  the  tie,  B  the  fastening  device,  and  C  the 
rail.  The  tie  consists  of  top  and  bottom  plates  a  and  b, 
having  their  edges  curled  inward  to  embrace  the  edges  of 
intermediate  supporting-plates  c,  which  are  made  of  con- 
cave form  and  arranged  back  to  back.  The  fastening  de- 
vice is  composed,  as  shown,  of  two  parts.  The  main  part 
consists  of  a  plate,  such  as  shown  in  Fig.  7,  made  of  such 
length  that  when  laid  transversely  upon  the  tie  it  will 
project  beyond  the  same  on  both  sides,  the  extended  ends 
being  adapted  to  be  bent  downward,  so  as  to  engage  be- 


AMERICAN    RAILROAD    JOURNAL. 


249 


neath  the  edges  of  the  tie  for  the  purpose  of  retaining 
the  device  thereon.  On  one  side  of  the  plate  there  is  a 
projection  d,  which  is  curled  inward  and  upward,  as  shown 
in  Figs.  5  and  6,  forming  a  lip  to  engage  over  one  side  or 
edge  of  the  base  of  the  rail.  To  secure  the  opposite  edge 
of  the  rail,  a  removable  plate  e,  is  used,  provided  with 
holes  to  receive  rivets,  bolts,  or  other  fastening  devices 
by  which  it  is  united  to  the  main  plate.  The  inventor 
has  modified  the  construction  of  this  removable  plate  c, 
providing  it  with  but  two  bolt-holes  instead  of  three  as 
shown  in  the  cuts.  The  bolts  come  up  through  the  top- 
plate  a,  of  the  tie,  and  are  driven  into  snug-fitttng  square 
holes.  In  order  to  remove  the  rail  it  is  only  necessary  to 
remove  one  bolt  and  to  move  the  plate  e,  back,  when  the 
rail  can  be  at  once  removed  and  replaced  by  the  same 
simple  operation. 

In  making  use  of  this  device  it  is  placed  on  top  of  the 
tie  and  beneath  the  rail,  as  shown  in  Fig.  5,  and  the  ends 
hammered  or  otherwise  bent  into  position  to  clasp  the 
edges  of  the  tie  securely.  This  bending  may  take  place 
either  before  or  after  the  application  of  the  device  to 
the  tie.  After  the  rail  is  placed  in  position  the  plate 
e,  is  secured  in  place.  The  movement  of  the  fastening 
lengthwise  to  the  tie  may  be  prevented  by  extending  the 
fastening  bolts  or  screws  downward  into  holes  in  the 
top  of  the  tie,  or.  in  any  other  manner  answering  the  pur- 
pose.   ■■'";    .■'■■■■:■.;:-"'■■"■:     ■■■■■■■'  :'■'■:.■::■■::■  ^■■'  ::.■■:■  _\.    "■:■>:■■■■ 

As  this  fastening  is  constructed  of  wrought-iron  or 
other  ductile  metal,  its  arms  may  be  hammered  into 
proper  form  to  adapt  them  to  the  tie,  and  caused  to  clasp 
the  latter  with  an  elastic  or  yielding  pressure.  This  in- 
sures a  close  fit  of  the  parts,  and  prevents  the  noise  and 
loosening  of  the  parts  which  would  otherwise  result  from 
the  passage  of  trains.     ,IT   ?;':••         f-V  .  :  : 

It  is  claimed  by  the  inventor  that  with  this  form  of  tie 
and  rail-fastenmg  perfect  gauge  is  obtained,  since  the 
fastenings  are  attached  to  the  rails  in  the  shop  at  the  time 
of  manufacture.  It  is  further  claimed  that  in  track  laying 
great  economy  of  time  and  labor  is  effected  in  employing 
the  above-described  device.      - 


Barclay's  Lubricator. 


Peter  Barclay,  of  East  Boston,  Mass.,  is  the  inventor 
of  a  lubricator  for  all  classes  of  machinery,  which  is  here- 
with illustrated  and  described.  The  inventor  has  taken 
out  several  patents  upon  his  device,  and  the  description 
relates  to  it  in  its  most  recent  form. 

This  invention  provides  a  lubricator  for  locomotive, 
marine,  and  other  steam-engines  in  which  the  oil  is  ap- 
plied by  the  pressure  of  the  steam,  and  is  fed  in  a  fine 
stream,  or  drop  by  drop,  through  a  glass  or  glazed  cham- 
ber, either  directly  when  the  feed  is  a  downward-drop  one, 
or  indirectly  through  a  fluid  therein  of  different  specific 
gravity  when  the  feed  is  an  up  one.  In  this  lubricator  the 
steam  is  condensed  in  the  lower  portion  of  the  oil-cup,  or 
receptacle  or  chamber  connected  therewith,  by  an  inter- 
cepting perforated  device,  and  the  oil  expelled  from  the 
cup,  through  the  pressure  of  the  steam,  by  the  rise  of  the 
water  of  condensation  on  which  the  body  of  oil  in  the  cup 
floats.  In  its  improved  form,  however,  which  is  here 
described,  instead  of  an  intercepting  perforated  plate,  a 
perforated  coil  is  used  whereby  a  greatly-increased  con- 


densing surface  is  obtained.  When  the  lubricator  is  a 
downward-drop  one,  a  perforated  diaphragm  is  also  ar- 
ranged in  or  near  the  bottom  of  the  glass  tube  or  indica- 
tor, whereby  the  oil  is  restrained  from  being  spattered  or 
thrown  back  up  the  glass  by  the  pulsations  of  the  steam 
in  the  engine,  and  especially  at  starting  the  engine.  The 
invention  also  includes  a  tubular  bracket  for  carrying  the 
lubricator  and  for  conducting  the  oil  to  its  place  of  dis- 
chaige  in  the  engine  or  pipe  connected  therewith,  where- 
by the  attachment  of  the  cup  is  facilitated. 

The  accompanying  cut  shows  the  device  in  sectional 
outline,  and  also  its  application.  A  indicates  the  cup  or 
oil  receptacle  of  sectional  construction  as  regards  its  body 
and  bottom,  and  fitted  internally  w  ith  a  lower  horizontal 
tubular  coil  B,  having  numerous  perforations  throughout 
its  length.  This  perforated  coil  B,  is  extended  downward 
at  its  center  through  the  bottom  of  the  cup,  where  it  is 
secured,  and  open  below,  while  its  other  or  outer  end  is 


^     Barclay's  lubricator.        - 

made  solid  or  closed.  This  perforated  coil,  through  which 
the  steam  from  the  steam-pipe  circulates  and  is  condensed 
in  the  lower  portion  of  the  cup,  takes  the  place  of  ^he 
perforated  plate  before  referred  to,  to  give  a  diffused 
pressure  on  the  oil,  and,  besides  being  generally  superior 
thereto,  will  give  a  very  much  more  extended  condensing- 
surface  than  is  attainable  by  a  mere  perforated  plate,  thus 
greatly  adding  to  the  efficiency  of  the  lubricator.  The 
steam  is  passed  to  the  cup,  below  the  coil,  from  any  con- 
venient place — as,  for  instance,  from  the  boiler-dome, 
steam-pipe,  valve-casing,  etc. — up  to  and  through  the 
coupling  C,  and  thence  down  through  suitable  con- 
nections provided  with  a  valve  D,  for  regulating  the 
supply  of  steam  to  the  cup,  and  with  a  check-valve  E,  to 
the  coil  B.  .  >     ;     .  ,     ,:  ;    • 

G  is  a  cup-drain,  and  H  a  f!Tling-cap  to  the  cup ;  I  a 
check-valve  in  the  oil-discharge  pipe  from  the  cup,  and  J 
a  hand  regulating-valve  for  controlling  the  discharge  of 
oil  to  the  engine,  or,  rather,  through  a  nozzle  d,  to  the 
glass  indicator-tube  K.  ■'  "^    :    n  '      /  •  N, 

This  device  is  claimed  to  be  simple  in  mechanism,  dur- 
able, to  work  regularly  by  steam- pressure,  and  in  any 
climate.  It  is  now  successfully  employed  on  the  Etruria, 
Umbria,  Auranta,  and  a  number  of  other  fast  ocean 
steamers. 


.1 . 
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Mershon's  Valve-Oiler. 


Samuel  D.  Mershon,  of  Rahway,  N.  J.,  is  the  inventor 
of  an  improved  valve-oiler,  which  is  herewith  illustrated 
and  described.  As  constructed  the  oiler  has  its  jointed 
discharge-rod  connected  with  a  crank-pin  attached  to  a 
screw-wheel  meshing  into  an  endless  screw,  the  shaft  of 
which  is  provided  with  a  pulley  to  receive  a  driving- band, 
whereby  the  oiler  will  be  made  to  discharge  oil  with  cer- 
tainty at  regular  intervals  of  time. 

In  the  accompanying  cuts,  Fig.  i  is  a  front  elevation  of 
tke  oiler,  part  being  broken  away  ;  Fig.  2  a  sectional  side 
elevation  of  the  same,  taken  through  the  Vmeyy  in  Fig.  i, 
and  Fig.  3  a  sectional  plan  view  of  the  tube  and  the 
discharge-rod,  taken  through  the  broken  line  x  x  x  x  \n 
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Fig.  I. 

mershon's  valve-oiler. 

A  represents  the  oil  reservoir  or  cup,  through  the  cen- 
ter of  which  passes  a  tube  B.  The  tube  B,  may  be  formed 
solid  with  the  top  of  the  reservoir  A,  and  screwed  into  a 
screw-hole  in  the  bottom  of  the  reservoir,  or  secured  in 
place  in  any  other  suitable  manner.  Oil  is  introduced  into 
the  reservoir  A,  through  an  opening  in  its  top,  which 
opening  is  closed  by  a  screw-plug  C,  having  a  perforation 
D,  formed  through  it  to  admit  air  to  the  reservoir  to  take 
the  place  of  the  oil  as  it  is  discharged. 

In  one  side  of  the  tube  B,  is  formed  an  opening  E, 
through  which  oil  can  pass  into  the  interior  of  the  tube 
and  enter  the  recess  or  pocket  F,  formed  in  the  side  of 
the  rod  G,  and  fitted  accurately  into  the  tube.  The 
pocket  F,  is  formed  in  such  a  position  as  to  come  oppo- 
site the  opening  E,  when  the  rod  G,  is  raised,  and  thus 
become  filled  with  oil.     As  the  rod  G,  moves  downward, 


the  oil  in  the  recess  F,  is  carried  with  it  and  flows  out '%, 
through  the  lower  part  of  the  tube  B,  to  the  surface  to  be   i 
oiled.     The  bore  of  the  lower  part  of  the  tube   B,  is  ; 
enlarged  or  made  eccentric  from  its  lower  end  to  the  point  ^^ 
opposite  the  recess  F,  when  the  rod  G,  is  at  the  lower  end  .. 
of  its  stroke,  as  shown  in  Fig.  2,  so  that  the  oil  can  flow 
out  of  the  recess  F,  freely.     The  upper  part  of  the  rod    . 
G,  is  jointed,  and  its  upper  end  is  pivoted  to  a  crank-  ■'' 
pin  H,  attached  to  the  screw-wheel  I,  the  journal  J,  of  % 


Fig.  2. 


MERSHON  S    VALVE-OILER. 


which  revolves  in  a  bearing  K,  attached  to  or  formed  in 
the  upper  end  of  the  standard  L,  attached  at  its  lower  end 
to  the  top  of  the  reservoir  A,  so  that  the  rod  G,  will  be 
moved  down  and  up  at  each  revolution  of  the  screw-wheel 
I,  and  will  thus  discharge  the  contents  of  the  recess  F,  to 
the  surface  to  be  oiled  at  each  of  the  revolutions.  The 
teeth  of  the  screw-wheel   I,  mesh  into  the  threads  of  an 


Fig.  3. 

mershon's  valve-oiler. 


endless  screw  M,  formed  upon  or  attached  to  the  shaft  N, 
which  revolves  in  bearings  O,  attached  to  the  top  of  the 
reservoir  A.  To  one  end  of  the  shaft  N,  of  the  endless 
screw  M,  is  attached  a  pulley  P,  to  receive  a  band  passing 
around  the  shaft  of  the  engine  or  some  other  convenient 
revolving  part  of  the  machinery.    The  amount  of  time 
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between  the  successive  discharges  of  oil  can  be  regu- 
lated by  increasing  or  diminishing  the  number  of  teeth 
in  the  screw-wheel   I,  or  by  using  a  smaller  or  larger 

pulley  P. 
It  is  claimed  for  this  device  that  it  is  simple,  efficient 

and  economical,  a  saving  of  fifty  per  cent,  of  oil  being 
effected  ;  that  it  gives  a  positive  and  regular  feed,  and  is 
readily  attached  and  requires  no  attention  other  than 
filling;  that  the  flow  of  oil  increases  and  diminishes  with 
the  speed  of  the  machinery,  and  that  the  device  is  durable 
and  not  liable  to  derangement. 

The  inventor  also  has  a  former  patent  upon  the  oiler,  in 
this  case  it  being  arranged  with  a  ratchet-wheel  operated 
by  a  pendulum  that  is  kept  in  motion  by  the  reciproca- 
ting motion  of  an  engine  or  similar  machine.  ; 


Fischer's  Car-Axle  Box. 


■  Joseph  Fischer,  of  Elizabeth,  N.  J.,  is  the  inventor  of 
an  improved  self-feeding  journal-box  for  car-axles,  which 
is  herewith  illustrated  and  described.  The  object  of  the 
invention  is  to  provide  a  journal-box  so  constructed  that 
it  continually  feeds  oil  upon  the  journal,  and  it  consists 
in  the  combination,  with  a  journal-box,  of  a  shaft  in  the 
same,  two  rotary  pumps  on  the  ends  of  the  shaft,  and  a 
pulley  between  the  pumps,  which  pulley  is  revolved  by 
the  axle,  thus  operating  the  pumps,  which  deliver  the  oil 
upon  the  journal.  ,    ,    . 


FISCHERS  CAR-AXLE  BOX.  -  : 

In  the  accompanying  cuts.  Fig.  i  is  a  longitudinal  sec- 
tional elevation  of  the  journal-box,  and  Fig.  2  a  cross- 
sectional  elevation  of  the  same  on  the  line  x  x  \n  Fig.  i. 

The  journal-box  A,  is  provided  with  the  removable 
bottom  A',  upon  which  springs  B,  rest,  which  carry  a 
smaller  box  C,  fitting  quite  snugly  within  an  oil-chamber 
D,  formed  on  the  inside  of  the  journal-box.  The  journal- 
box  A,  has  an  opening  E.  at  which  a  cup  E',  projects  from 
the  end  of  the  box,  which  cup  can  be  closed  by  a  hinged 
door  F.  An  oil-chamber  W,  is  formed  in  the  upper  part 
of  the  box  A,  by  a  partition  W,  having  an  aperture  W*. 
A  pipe  D*.  conducts  the  oil  down  into  an  oil-chamber  D, 
which  has  an  opening  D',  in  its  top  at  any  suitable  place 
for  securing  the  lower  end  of  the  tube  D*.  In  the  case 
shown  the  opening  D',  is  at  the  opening  E.    .    , 

On  the  bottom  of  the  box  C,  two  rotary  pump-frames 
or  casings  G,  are  placed,  the  piston-plates  H,  of  which  are 
mounted  to  work  in  the  ends  of  a  shaft  J,  journaled   in 


the  casings  and  carrying  a  pulley  K,  between  them,  which 
pulley  is  in  contact  with  the  journal  L',  of  the  axle.  On 
the  journal  L',  a  block  M,  rests,  which  has  a  cavity  M',  in 
its  top,  in  which  a  plate  N,  is  placed,  having  a  central 
aperture  N',  and  a  cavity  N*,  in  its  top,  which  cavity  de- 
creases in  diameter  towards  the  bottom.  The  block  M, 
has  channels  O,  for  conducting  the  oil,  etc.,  from  the 
cavity  M',  to  the  journal  L',  and  a  channel  P,  for  con- 
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FISCHJCK's  CAR-AXLE   150X. 

ducting  the  oil  into  the  cavity  M'.  The  oil  can  pass 
from  the  cavity  N*.  through  the  aperture  W,  in  the 
chamber  W. 

The  oil  is  conducted  from  the  pumps  G,  into  the  chan- 
nel P,  by  two  pipes  Q,  united  at  their  upper  ends.  One 
pump  is  provided  with  a  tube  R,  for  drawing  oil  from  the 
bottom  of  the  box  C,  and  the  other  is  connected  by  a 
flexible  pipe  S,  with  the  oil-chamber  D.  On  the  pump- 
frames  two  pieces  V,  are  held  to  project  upward,  and  have 
semi-circular  recesses  in  their  top  edges  for  receiving  the 
journal  L'.  When  the  axle  swings  more  or  less  in  the 
horizontal,  the  entire  pump  mechanism  swings  with  it  on 
the  bottom  of  the  box  C,  and  the  above-mentioned  pieces 
V,  are  provided  to  hold  the  axle  in  such  a  manner  that  it 
will  cause  the  pumps  to  swing  with  it. 

The  operation  of  the  device  is  as  follows :  The  pulley  is 
revolved  from  the  journal  L',  and  as  the  pump-pistons  are 
on  the  same  shaft  with  the  puUe  they  are  revolved  also, 
and  thus  the  pumps  are  operated  as  long  as  the  axle 
revolves.  One  pump  pumps  the  oil  from  the  tank  or  oil- 
chamber  D,  through  a  pipe  Q,  into  the  cavity  in  the  top 
of  the  block  M,  and  from  this  cavity  the  oil  flows  upon 
the  journal,  and  the  excess  of  oil  which  is  not  taken  up 
by  the  journal  passes  out  through  the  channels  in  the 
block  M,  through  the  openings  N'  and  W*.  into  the 
chamber  W,  and  through  the  pipe  D*,  into  the  chamber 
D,  from  which  it  is  pumped  again.  The  oil  that  drops 
from  the  journal  is  collected  in  the  bottom  of  the  box  C, 
and  is  pumped  up  through  the  pipe  R. 

The  inventor  claims  this  device  to  be  simple,  durable 
and  efficient.  "     ""'v'^    ^"'  •  - 


Wolcott's  Dumping-Car  and  Car-Dump. 

Anson  Wolcott,  of  Wolcoit.  Ind.,  is  the  inventor  of 
an  improved  railway  dumping-car,  with  dumping  mechan- 
ism, the  construction  and  operation  of  which  are  shown 
in  the  accompanying  cuts  and  description.  The  invention 
is  designed  to  furnish  a  means  for  unloading  grain,  coal, 
ores  and  other  freight,  from  platform,  gondola,  or  box- 
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cars,  and  it  is  covered  by  two  patents,  one  for  the  car  and 
the  other  for  the  dumping  mechanism.  Figs,  i  to  6,  of  the 
cuts,  inclusive,  refer  to  the  car,  and  Figs.  7  to  13,  inclu- 
sive, to  the  car-dump. 

Fig.  I  is  a  side  elevation  of  a  closed  or  box-car  embody- 
ing the  improvements  ;  Fig.  2,  a  transverse  section  of  the 
same,  taken  upon  line  ^  .r  in  Fig.  i ;  Fig.  3  a  fragmentary 
side  view  of  a  flat  car,  showing  one  end  thereof.  Fig,  4 
a  detail  sectional  view  of  the  parts  shown  in  Fig.  3,  taken 
upon  the  Ime  x  x ;  Fig.  5  a  detail  section  taken  upon  the 
line  yy  in  Fig.  3.  and  Fig,  6  shows  a  side  door  constructed 
to  slide  verticallv.  . 


A  means  for  sustaining  the  hinged  side  of  a  flat  car  is 
shown  in  Figs.  3  and  4,  In  this  case  the  hinged  sides  or 
flaps  B,  are  pivotally  connected  at  their  upper  ends  with 
posts  or  standards  E,  fixed  :n  the  car-platform  adjacent  to 
the  inner  faces  of  the  flaps.  The  sides  or  flaps  B,  are  in 
this  case  constructed  with  vertical  bars  d',  in  the  same 
manner  as  before  described,  and  the  posts  E,  are  provided 
upon  their  upper  ends  with  castings  e,  provided  with  lugs 
or  ears,  affording  bearings  for  the  pivots  of  the  hinges  i, 
of  the  flaps.  The  means  for  locking  the  flaps  shown  in 
the  cuts  are  similar  to  those  before  described.  The  box- 
car shown  is  provided  with  the  usnal  central  doorway  at 
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A  is  the  car  body  of  any  usual  or  preferred  construc- 
tion, and  B  B  are  hinged  wali-sections  or  flaps,  which  are 
connected  at  their  upper  margins  by  hinged  or  pivotal 
connections  b,  with  the  car-frame  or  suitable  supports 
thereon,  and  are  adapted  to  open  upward  to  permit  tHe 
free  discharge  of  the  contents  of  the  car.  In  Fig.  i  a 
box-car  is  shown,  having  its  stationary  side  walls.  A',  ex- 
tended to  within  a  foot  and  a  half  or  two  feet  of  the  floor 
thereof,  and  provided  with  wall-sections  B  B,  hinged  at 


Fig.  5. 


Fig.  6. 


wolcott's  dumping-car  and  car-dump. 

their  upper  edges  to  the  stationary  walls,  and  arranged  to 
close  the  longitudinal  opening  or  passage  between  the 
lower  margins  of  the  stationary  walls  A'  A',  and  the  car- 
floor.  The  hinged  parts  B  B,  in  the  case  of  a  box-car,  may 
embrace  the  entire  thickness  of  the  car-wall,  or  may  in- 
clude the  outer  sheathing  or  planking  only.  The  latter 
construction  is  shown  in  the  cut. 


the  middle  of  each  of  its  sides,  and  its  flaps  B,  are  con- 
structed to  extend  from  points  at  either  side  of  the  door- 
way to  the  ends  of  the  car,  a  low  or  half  door  F,  such  as 
is  usually  used  in  grain-cars,  being  shown  as  in  place 
within  the  doorway  to  retain  the  load.  t 

In  Fig.  2  the  car  is  shown  in  dotted  lines  as  inclined  or 
tilted  sidewise,  so  as  to  discharge  the  load  by  the  opening 
of  the  flaps  B,  as  will  occur  when  the  car  is  used  in  con- 
nection with  the  dumping  apparatus  which  will  next  be 
described.    '  '   ^     '-•    /       \-   /f.  •'. - 

The  object  of  this  latter  invention  is  to  provide  a  track- 
dump  which  may  be  used  for  any  kind  of  railway-cars 
and  for  any  number  of  such  cars  it  may  be  desired  to 
handle  at  one  time,  and  which  also  may  be  applied  at  any 
point  in  a  railway-track,  so  that  cars  may  pass  over  it 
when  it  is  not  used  as  a  djmp,  and  so  that  the  car  or  cars, 
after  being  dumped,  may  move  over  it  to  an  adjacent 
stationary  part  of  the  track  so  as  to  allow  the  approach 
to  the  dump  of  other  cars  on  the  same  track,  It  consists 
of  a  part  or  section  of  track  pivoted  to  rotate  u)x>n  a 
longitudinal  axis,  so  that  it  may  be  tipped  laterally  or 
sidewise  together  with  the  car  or  cars  resting  thereon, 
whereby  the  load  may  be  discharged  by  gravity  from  the 
cars,  This  particular  feature  of  the  invention  may  be 
carried  out  in  a  number  of  ways  which  will  readily  suggest 
themselves  to  a  practical  mechanic.  In  the  particular 
form  of  device  as  here  shown,  as  one  way  of  carrying  it 
into  practice  a  section  of  the  track-rails,  of  suitable 
length,  is  carried  upon  a  rigid  frame  formed  by  suitable 
longitudinal  and  cross  girders,  this  frame  being  provided 
with  trunnions  or  journals  mounted  in  bearings  upon 
the  adjacent  ends  of  the  stationary  track  structure,  the 
frame  being  suitably  placed  to  permit  the  load  to  be  dis- 
charged from  the  cars  upon  the  dump  into  wagons,  other 
cars,  vessels,  bins,  or  other  receptacles,  or  upon  the  ground. 

Figs.  7  to  13,  inclusive,  show  the  operation  of  the  device. 
Fig.  7  is  a  Side  elevation,  partly  in  central  longitudinal 
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section,  of  one  form  of  a  track-dump ;  Fig,  8  a  transverse 
section  of  the  same,  taken  upon  the  line  .r  r  in  Fig.  7  ; 
Fig.  9  a  side  elevation  of  another  form  of  the  track- 
dump ;  Fig.  10  a  transverse  vertical  section  of  the  same, 
showing  the  end  of  the  pivoted  frame  or  platform,  taken 
upon  the  line  x  x  in  Fig.  9 ;  Fig.  1 1  a  transverse  section 
through  the  stationary  part  of  the  track-supporting  struc- 


F,  held  in  suitable  bearings  G.  sustained  upon  suitable  ■' 
cross-timbers  of  the  stationary  track  structure  B.  The  : 
track-rails  H,  are  shown  as  supported  upon  cross-ties  I,  ^ 
placed  upon  the  longitudinal  girders  in  the  usual  manner  ;. 
The  form  of  the  dump  shown  in  this  cut  is  intended  to  • 
tilt  in  one  direction  only,  to  prevent  possibility  ol  the  v 
dump-frame  being  accidentally  tilted,  and  to  avoid  the 
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ture,  looking  toward  the  dump,  taken  upon  the  line  f  y 
in  Fig.  9;  Fig.  12  a  detail  transverse  section  through  the 
dump-frame  or  platform,  taken  upon  the  line  z  z  \v\. 
Fig.  9,  and  Fig.  13  a  transverse  detail  section,  taken  upon 
the  line  x'  x'  in   Fig.  9.  illustrating  the  construction  ot 


necessity  for  the  use  of  locking  devices  to  hold  the  frame 
horizontal.  The  longitudinal  girder  D,  and  the  trunnion^ 
F,  are  located  in  a  vertical  plane  at  one  side  of  the  center 
of  gravity  of  the  frame  and  cars  thereon,  so  that  the  frame, 
unless  forcibly  moved,  will  remain  in  its  horizontal  position. 


WOLCOTT'S   dumping-car   and   CAR-DtMl', 


a  bearing  or  support  at  the  middle  ol  a  long  dump-frame. 
A  is  the  dump-frame  as  a  whole.  B  are  portion-;  of  the 
track  structure  adjacent  thereto,  and  C  is  a  railway-car 
shown  as  resting  upon  the  frame.  The  form  of  the  de- 
vice illustrated  in  Figs,  7  and  8  is  more  particularly 
adapted  for  box-cars,  such  as  are  used  in  carrying  grain, 
the  intention  being  in  this  case  to  tip  or  tilt  the  car  at 
such  an  angle  that  the  grain,  or  the  greater  part  thereof, 
will  be  discharged  through  its  door.  The  main  part  of 
the  frame  or  platform  is,  as  shown  in  the  cuts,  formed  of 
a  central  longitudinal  beam  or  girder  D,  longitudinal  side 
girders  D',  and  cross-pieces  or  brackets  E,  connecting  the 
middle  with  the  side-girders,  the  frame  thus  formed  being 
pivotally  supported  at  its  ends  by  journals  or  trunnions 


Any  suitable  or  well-known  device  may  be  applied  to 
the  dump-frame  A,  for  the  purpose  of  tipping  or  tilting  it, 
a  preferred  device  for  this  purpose  being  shown  in  Figs.  7 
and  8,  in  which  the  frame  is  provided  with  one  or  more 
vertical  and  horizontal  arms  J  K.  rigidly  attached  to  the 
frame,  and  to  the  outer  ends  of  which  are  connected  suit- 
able ropes  or  chains  adapted  to  pass  over  drums  or  pul- 
leys, which  are  suitably  driven  so  as  to  tilt  the  frame,  the 
arms  J  and  K,  preferably  being  made  of  considerable 
length  in  order  to  enable  the  movement  of  the  arm  to  be 
controlled  by  the  application  of  a  relatively  small  amount 
of  power  to  the  chains.  As  shown  in  Figs.  7  and  8  the 
outer  ends  of  the  arms  J  and  K,  are  located  at  equal  dis- 
tances from  the  center  of  rotation  of  the  frame,  and  a 
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chain  L,  is  connected  at  its  ends  with  both  of  these  arms 
and  passes  at  its  middle  over  a  sprocket-gear  L',  which  is 
rotated  by  suitable  actuating  devices  in  either  direction 
in  tilting  the  frame. 

In  the  operation  of  this  device,  the  outer  ends  of  the 
arms  J  and  K,  are  moved  to  the  same  extent  when 
the  frame  is  tilted,  so  that  the  chain  L,  will  always 
remain  taut  over  the  pulleys  L'.  The  pulleys  L',  may  be 
supported  in  any  suitable  manner,  and  driven  by  hand  or 
power,  the  pulleys,  as  shown  in  the  cuts,  being  secured  to 
a  shaft  L-,  provided  with  a  gear-wheel  L^,  to  which  power 
may  be  applied  from  an  engine  or  other  source  for  moving 
the  dump-frame. 

In  order  to  prevent  the  car  from  tipping  over  or  be- 
coming derailed  when  the  dump-frame  is  inclined  at  a 
considerable  angle,  supporting  devices  are  provided  upon 
the  dump-frame,  against  which  the  side  of  the  car  may 
rest  when  the  frame  is  inclined.  One  form  of  such  sup- 
port is  illustrated  in  Figs.  7  and  8,  in  which  the  vertical 
arms  or  beams  J,  are  located  opposite  the  sides  of  the  car, 
and  suitable  means  are  provided  between  the  arm  and  the 
car  for  sustaining  the  latter  from  the  former. 


»•..  M 


Fig.  II. 

WOLCorr's    I>U.MflN(.-CAR   AND   CAR-DUMI". 

The  dump-frame  shown  in  Figs.  9  to  13  is  constructed 
with  longitudinal  girders  D  and  D',  and  brackets  E,  and 
is  provided  at  its  ends  with  the  trunnions  F,  having  bear- 
ings G,  upon  the  stationary  part  of  the  frame,  in  the  same 
manner  as  before  described.  In  this  case,  however,  the 
pivotal  axis  is  centrally  located,  so  that  the  frame  is 
adapted  to  tilt  in  either  direction,  and  the  trunnions  are 
shown  as  located  at  a  point  near  the  level  of  the  rails, 
and  as  high  as  possible  without  interfering  with  the  parts 
of  the  car-trucks,  the  object  of  this  construction  being  to 
bring  the  axis  of  rotation  as  near  as  possible  to  the  center 
of  gravity  of  the  car  and  frame,  so  that  the  parts  will  be 
more  nearly  balanced,  and  may  be  more  easily  moved 
when  tilted. 

A  lever  or  any  other  suitable  means  connected  with 
the  frame  may  be  used  for  moving  the  latter.  A  simple 
and  convenient  device  for  this  purpose  is  shown  in 
Figs.  9  and  10,  consisting  of  two  segmental  gears  P, 
located  at  either  side  of  the  frame  and  connected  with  the 
latter  by  horizontal  beams  P'  and  arms  P^,  the  segmental 
gears  being  engaged  with  pinions  p^,  upon  a  shaft  /, 
mounted  upon  suitable  stationary  frames  at  both  sides  of 
the  dump,  so  that  the  latter  may  be  operated  at  either 
side  of  the  track.  The  shafts  /,  may  be  actuated  by 
power,  or  they  may,  as  shown,  be  provided  with  cranks 
/',  for  moving  the  frame  by  hand.  The  beams  P\  atford 
a  convenient  means  of  attachment  for  posts  or  supports 
Q,  for  sustaining  the  car  upon  the  dump  when  the  latter 
is  tilted.  These  posts  are,  as  shown,  located  close  to 
the  sides  of  the  car,  and  are  attached  at  their  lower  ends 
to  the  beams  P',  and  made  rigid  by  inclined  braces  Q', 


having  a  footing  upon  the  outer  ends  of  the  beams  P'. 

A  dump-frame  constructed  as  above  described  may  be 
made  without  a  central  support — as,  for  instance,  when 
used  for  single  and  short  cars — or  it  maybe  provided  with 
one  or  more  intermediate  supports,  as  would  be  necessar)' 
in  case  the  frame  were  designed  to  hold  at  once  two  or 
more  cars.  In  the  form  of  the  device  shown  in  Fig.  9,  the 
beam  D,  is  provided  in  the  middle  of  its  length  with  a 
journal  F',  which  has  a  bearing  G',  supported  upon  a  suit- 
able frame  G^.  It  is  of  course  desirable  that  the  entire 
frame  should  be  perfectly  rigid,  and  for  this  purpose,  in 
the  construction  here  shown,  the  girders  D',  are  made 
continuous  from  end  to  end  of  the  frane  past  the  point  at 
which  the  central  girder  D,  is  interrupted  or  reduced  in 
size  to  form  a  journal,  as  F',  at  the  intermediate  point  of 
support  of  the  frame. 

In  order  to  balance  more  perfectly  the  car  and  dump- 
frame  upon  the  pivots  or  journals  of  the  latter,  so  that  a 
minimum  of  power  need  be  used  for  actuating  the  dump, 
a  counter-balance  weight  or  weights  may  be  applied  in  any 
suitable  manner  for  this  purpose.  A  simple  and  conveni- 
ent form  of  such  weight  is  shown  in  Figs.  9  and  10,  in 
which  boxes  or  receptacles  R,  adapted  to  receive  stone  or 
other  material,  are  supported  beneath  the  dump-frame. 
A  similar  result  may  be  obtained  in  the  construction 
shown  in  Figs.  7  and  8,  by  locating  similar  receptacles  be- 
neath the  dump-frame,  or  by  placing  a  receptacle  contain- 
ing stone  or  a  weight  or  weights  of  other  kinds  upon  the 
horizontal  arm  K,  as  indicated  by  dotted  lines  in  Fig.  8. 

In  order  to  relieve  from  the  posts  or  arms  J  or  Q,  which 
support  the  car  from  lateral  movement,  a  part  of  the  strain 
to  which  they  would  otherwise  be  subjected,  ropes  or 
chains  attached  to  the  upper  ends  of  the  posts  and  ex- 
tending over  suitably-located  pulleys,  may  have  weights 
attached  to  them  which  will  act  in  opposition  to  the  weight 
of  the  car  and  tend  to  sustain  the  frame  and  return  it, 
when  tilted,  to  its  normal  position,  This  construction  is 
illustrated  in  dotted  lines  in  Fig.  8,  in  which  a  platform  or 
supjxjrt  is  shown  as  located  beneath  the  weight  in  posi- 
tion to  receive  it  when  the  frame  is  nearly  horizontal,  so 
that  the  weight  will  act  only  when  the  car  is  tilted  at  a 
considerable  angle.  A  weight  such  as  is  above  referred 
to  and  shown  in  dotted  lines  in  Fig.  8,  may  obviously  be 
alone  used  as  a  counter-balance,  instead  of  the  counter- 
balance-weights above  mentioned  in  combination  with 
any  one  of  such  devices. 

By  the  use  of  this  dumping  apparatus  one  or  more  cars, 
as  may  be  desired,  can  be  dumpjed  at  the  same  time  by  an 
extended  dump  track,  which  may  be  coupled  out  to  any 
desired  length.    - 


Davis'  Electro-Mag^net  for  Signals. 


William  E.  Davls.  of  Jersey  City,  X.  J.,  is  the  inven- 
tor of  an  electro-magnet  for  signals,  which  is  herewith 
illustrated  and  described.  The  invention,  which  may  be 
applied  in  railway  and  other  uses,  consists  in  combining 
an  electro-magnet  with  projecting  pole-pieces  of  peculiar 
form,  above  which  the  armature,  having  a  convex  lower 
surface,  is  adapted  to  rotate  or  oscillate.  By  means  of 
this  improved  instrument  the  armature  which  carries  the 
signal  will  be  turned  into  one  position  whenever  the  cir- 
cuit is  closed,  and  automatically  turned  back  by  a  suitable 
spring  into  another  position  whenever  the  circuit  is  open, 
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provided  one  single  electric-magnet  is  used,  while  if  two 
magnets  are  used  the  position  of  the  signal  will  depend 
entirely  upon  the  current  that  passes  through  either  one 
of  the  electro-magnets. 

In  the  accompanying  cuts,  Fig.  i  is  a  side  elevation  of 
the  electro-magnet ;  Fig.  2  a  front  view  of  the  same  ;  Fig. 
3  a  top  view  ;  Fig.  4  a  side  view  of  a  modification  of  the 
same,  and  Fig.  5  a  top  view  of  the  modification. 


by  full  lines  in  Fig.  3,  with  its  ends  above  those  parts  of 
the  projecting  bars  F  F,  which  are  farthest  away  from 
their  respective  spools. 

When  a  current  is  passed  through  the  electro-magnet 
A,  the  arms  F  F,  will  both  be  magnetized,  and  will  draw 
the  armature  E,  toward  the  spools.  The  inclined  upper 
faces  of  the  bars  F  F,  cooperating  with  the  convex  lower 
side  of  the  armature  E,  serve  to  draw  the  armature  grad- 


Fig-  3- 


Fig.  I. 


Fig.  2. 

DAVIS'    ELECTRO-MAGNET     FOR    SIGNALS. 


In  the  device  as  shown  in  Figs,  i,  2  and  3,  A  represents 
an  electro-magnet  fixed  upon  a  suitable  stand  B,  in  which 
stand  an  upright  shaft  C,  carrying  a  signal  D,  is  swiveled. 
This  upright  shaft  carries  the  armature  E,  which  is  a  bar 
having  a  convex  lower  face  and  adapted  to  extend  over  the 


Fig.  4. 

^    ^^.  DAVIS'    ELECTRO-MAGNET    FOR    SIGNALS.  -;- J 

centers  of  the  two  spools  of  the  electro-magnet  A,  as 
shown  by  dotted  lines  in  Fig.  3.  To  each  of  the  spools  of 
this  electro-magnet,  at  the  pole  ends  thereof,  is  secured  a 
projecting  bar  F,  of  iron  or  analogous  material,  which  bar 
has  an  inclined  upper  face,  so  that  it  is  highest  near  the 
spool  and  lowest  where  farthest  away  from  its  spool.  A 
small  spring  a,  draws  the  shaft  C,  so  as  normally  to  hold 
the  armature  E,  in  the  position  in  which  it  is  represented 


uaily  into  alignment  with  the  spools,  into  the  position 
shown  by  the  dotted  lines  in  Fig.  3.  As  long  as  the  cur- 
rent lasts  the  armature  will  remain  in  this  position  above 
the  spools  The  moment  the  current  is  interrupted,  the 
spring  a,  will  exert  its  influence,  and  will  draw  the  arma- 
ture F,  back  into  the  full-line  position  which  is  shown  in 
Fig.  3.  The  shaft  C,  may  carry  a  signal  D,  which,  when 
the  current  is  established,  will  indicate  "danger,"  and 
when.it  is  interrupted  it  will  indicate  "safety." 


;--.  ^;^.  ;:^-;.;;    ^  .    .  ..  ;,  A,:,        Fig.  5.       ..^. •.   .  .--..,  \,  - ...   ..:-■  _       '■    ■. 
'  DAVIs'   ELECTRO-MAGNET    FOR    SIGNALS. 

When  the  parts  are  in  the  position  shown  by  full  lines 
in  Fig.  3,  the  distance  vertically  between  the  armature  and 
the  arms  F,  will  be  greater  than  when  in  the  position 
shown  by  dotted  lines  line  in  that  figure.  The  power  of 
the  magnet  upon  the  armature  is  increased  as  the  arma- 
ture approaches  the  cores  of  the  electro-magnets.  " 

In  Figs,  4  and  5  the  invention  is  represented  as  dupli- 
cated, lowing  two  electro-magnets  A  and  G,  of  the  same 
kind  as  the  electro-magnet  A,  which  is  shown  in  Fig.  3. 
The  electro- magnet  A,  of  the  modification,  has  the  pro- 
jecting-arms  F  F,  which  extend  toward  the  electro-magnet 
G,  and  the  electro-magnet  G,  has  similar  arms  H  H,  which 
extend  to  the  electro-magnet  A.     •;  ■  ,   v  V 
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Bold's  Lubricator. 


Fred.  Bold,  of  St.  Louis,  Mo.,  is  the  inventor  of  a 
lubricator,  which  is  herewith  illustrated  and  described. 
The  device  belongs  to  that  class  of  lubricators  in  which 
the  water  resulting  from  the  condensation  of  the  steam 
within  the  lubricator  causes  the  overflow  of  oil  into  a 
discharge  tube. 


Fig.  I. 


bold's  lubricator. 


In  the  accompanying  cuts,  Fig.  i  is  a  side  view  of  the 
lubricator  with  part  of  the  screw-cap  broken  away  ;  Fig.  2 
a  vertical  section  at  2  2  in  Fig.  i  ;  Fig.  3  a  traAsverse  sec- 
lion  at  3  3  in  Fig.  2  ;  Fig.  4  a  transverse  section  at  4  4  in 
Fig.  2,  and  Fig.  5  a  transverse  section  at  5  5  in  Fig.  2 
with  the  valve  removed. 

A  is  the  oil-cup,  and  B  the  oil-chamber.  C  is  a  screw- 
threaded  nipple,  by  which  the  lubricator  is  secured  to  the 
steam-chest,  cylinder,  or  other  object.  D  is  a  tube  ex- 
tending upward  from  the  bottom  of  the  cup,  and  having 
at  the  top  a  conical  valve-seat  E,  the  bore  F,  of  the  tube 
extending  down  through  the  nipple  C.  G  is  the  tubular 
neck  of  the  cup,  which  has  interior  and  exterior  screw- 
threads.  The  valve  H,  is  formed  to  fit  the  seat  E.  Its 
.stem  I,  has  a  screw-threaded  part  or  collar  J,  working  in 
the  female  screw  of  the  neck,  and  an  angular  top  K,  to 
which  an  adjusting  key  or  wrench  is  applied  to  raise  or 
lower  the  valve.  L  is  a  jam-nut,  which  also  works  in  the 
female  screw  of  the  neck  G,  and  which  serves  to  hold  the 
valve  to  its  adjustment,  the  bottom  of  the  nut  bearing 
upon  the  top  of  the  collar  J.  M  is  the  angular  part  of  the 
jam-nut,  to  which  the  wrench  or  key  is  applied  to  turn  it. 
N  is  the  screw-cap.  which  turns  on  the  male  screw  of  the 
neck  G,  and  which  has  at  bottom  an  annular  rim  or  flange 
O,  bearing,  when  the  cap  is  screwed  down,  upon  the  soft- 
metal  seat  P,  which  is  cast  in  an  annular  dove-tailed  recess 
Q,  made  in  the  top  of  the  oil-cup.  It  is  preferable  to 
form  the  recess  or  groove  Q,  wide  enough  to  allow  the 
annular  rim  or  flange  O,  to  enter  the  recess  as  the  soft 
metal  wears  away.        - 


At  the  upper  end  of  the  screw-cap  N,  is  a  steam-con- 
densing chamber  R,  into  which  the  steam  is  allowed  to 
enter  from  the  oil-chamber  B,  and  from  which  the  water 
of  condensation  returns  to  the  chamber  and  raises  the 
surface  of  the  oil  and  causes  it  to  overflow  the  upper  end 
of  the  tube  D.  As  a  means  for  this  passage  of  steam  and 
water,  a  vertical  groove  S,  is  shown,  cut  in  the  inner  side 
of  the  neck  G,  and  a  passage  T,  extending  through  the 
collar  J,  and  communicating  with  an  annular  passage  at 
U,  between  the  jam-nut  and  the  valve-stem.  Either  or 
both  of  these  means  of  communication  between  the  oil- 
chamber  and  condensing-chamber  may  be  used,  or  similar 
means  for  these  purposes.  ,    ■  \  ;' 


Pig-  4. 


BOLD  S    LUBRICATOR. 


Fiff-  5- 


V  ai-e  orifices  in  the  sides  of  the  neck,  through  which 
the  oil  is  poured  in  when  the  cap  has  been  raised  a  small 
distance,  the  filling  being  done  when  there  is  no  steam- 
pressure  within  the  oil-chamber.  W  is  the  waste-pipe, 
having  at  the  mouth  a  counter-bore  X,  and  within  that 
a  female  screw  Y,  in  which  works  the  tubular  stem  Z,  of 
the  plug,  by  which  the  mouth  of  the  drain-passage  is 
closed.  The  face  of  the  flange  fi,  of  the  plug  is  formed 
with  an  annulus  a,  of  soft-metal  run  into  a  dove-tail 
annular  groove  of  the  flange-head  d.  The  annular  plug- 
seat  c,  is  preferably  made  so  thin  as  to  enter  the  dove-tail 
groove  containing  the  soft-metal  facing  as  the  metal  of 
the  facing  wears  away.  (/  is  an  aperture  in  the  side  of 
the  tubular  stem  to  allow  the  escape  of  liquid  from  the 
oil-cup  when  the  plug  is  opened  by  turning  out  the  valve- 
stem  a  short  distance. 

It  will  be  seen  that  as  in  discharging  it  is  not  necessary 
to  remove  the  plug-stem  Z,  from  the  discharge-mouth,  so 
it  is  not  needed  in  filling  the  oil-chamber  to  remove  the 
cap  N,  from  the  neck  G,  it  being  only  necessary  to  remove 
the  cap  to  allow  adjustment  of  the  valve  H. 

As  shown  in  the  cuts,  the  body  of  the  lubricator  is  cast 
in  one  piece,  but  the  inventor  does  not  limit  the  device 
to  this  form  of  construction. 

It  is  claimed  for  this  lubricator  that  it  is  simple,  inex- 
pensive and  efficient,  that  there  are  no  wooden  handles  to 
work  loose  and  fall  off,  that  there  are  no  small  glands  to 
pack,  no  joints  to  leak,  and  that  once  filling  the  feed  it  is 
kept  regularly  in  operation. 

The  device  is  now  controlled  by  the  inventor  and  by 
William  M.  Stanton,  of  St.  Louis,  to  whom  one-half  the 
patent-rights  have  been  assigned,  and  to  whom  all  com- 
munications should  be  addressed. 


Gidley's  Endless-Chain  Railway  Curve. 


Robert  Gidlev,  of  Washington,  N.  Y.,  is  the  inventor 
of  an  improvement  in  the  construction  of  endless-chain 
railways,  which  is  herewith  illustrated  and  described. 
The  chief  object  of  the  invention  is  to  provide,  in  con- 
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nection  with  means  for  driving  the  cable,  a  cheap  and 
simple  means  for  conveying  the  cable  around  curves  in 
the  line  of  track. 

In  the  accompanying  cuts,  Fig.  i  is  a  plan  view  show- 
ing the  cable  with  both  the  idle  and  drive-pulleys  attached, 
the  covering  being  partly  broken  away ;  Fig.  2  an  inverted 
plan  view  of  the  same  ;  Fig.  3  a  view  of  a  side  elevation, 


i  other.  Arranged  in  a  semi-circle  alternately  with  the 
drive-pulleys  e  f  g,  are  idle-pulleys  h,  of  a  construction 
similar  to  those  at  the  opposite  curxed  portion  of  the 
track,  for  supporting  the  cable. 

The  drive-pulley  shafts  are  respectively  provided  with 
a  horizontal  fixed  bevel  gear-wheel  G,  and  are  connected 
together  by  means  of  the  short  horizontal  shafts  H.  and 
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Fig.  1. 

r.IDLKY'S   ENDLESS-CHAIN    RAILWAY   CURVE. 


partly  broken  away  to  show  the  operating  mechanism,  and 
Fig.  4  a  cross-sectional  view. 

A  is  the  frame  or  bed  for  supporting  the  track,  which 
may  be  of  any  approved  construction,  and  arranged  above 
or  under  ground,  and  at  a  sufficient  height  for  the  intro- 


miter-gears  I,  the  shafts  being  supported  in  suitable  bear- 
ings /,  to  the  frame  or  bed.  One  of  the  drive-pulley  shafts 
may  be  of  greater  length  than  the  other  two,  and^pro- 
vided  at  its  lower  end  with  a  fixed  band-wheel  or  bevel 
gear  L,  by  which  motion  may  be  received  from  any  suit- 


^ 


duction  of  the  operating  mechanism,  and  <?  is  a  slot  for 
the  passage  of  the  grip  to  the  cable ;  but  instead  of  this 
slot  there  may  be  a  space  the  entire  width  of  the  track,  to 
permit  of  the  cable  being  gripped  by  the  clutch. 

At  one   end    of    the  track  or    curved   portion — such 
i27 


Fig.  2.  y' 

GIDLEY's   ENDLKSS-CHAIN   RAILWAY   CURVE. -'"«■•        :        ^     .         " 

able  mechanical  motive-power  and  imparted  to  the  con- 
necting-pulleys and  the  cable.      - 

It  is  claimed  by  the  inventor  that  by  the  use  of  this 
construction  the  cable  may  be  conveyed  around  curves  in 
a  simple  and  satisfacton^  manner. 


Fig.  4. 


Fig.  3,: 


oidley's  kndlkss-chain  railway  curve. 


as  B — is  arranged  a  circular  series  of  vertical  shafts  r, 
which  are  respectively  provided  with  an  idle-pulley  D, 
grooved,  as  shown,  to  receive  and  support  the  cable 
^.  The  opposite  end  or  curved  portion  E,  of  the 
track  is  provided  with  the  drive-pulleys,  there  being  one 
arranged  about  midway  of  the  curve  F — such  as  <? — and 
one  at  each  side  thereof — such  as /^ — the  whole  being 
arranged  somewhat  at  a  triangle  with  relation  to  each 


Hascy's  Rail-Joint. 


Alonzo  Hascy,  of  Brooklyn,  N.  Y.,  is  the  inventor  of 
a  rail-joint  which  is  herewith  illustrated  and  described. 
It  is  designed  to  furnish  a  joint  for  railway  rails  that  will 
prevent  the  lamination  of  the  rails  at  their  ends  and  al^o 
the  jarring  and  noise  created  by  the  passage  of  the  car- 
wheels  over  the  joints. 
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In  the  accompanying  cuts,  Fig.  i  is  a  plan  view  of  two 
rails  joined  by  the  device ;  Fig.  2  an  end  view  of  a  rail 
prepared  for  the  application  of  the  device,  and  Fig.  3  a 
view  of  the  dowel-bolt  used  in  effecting  the  joint. 

The  dowel-bolt  A,  is  cylindrical  in  form,  and  provided 
with  a  web  a,  this  web  having  straight  sides  and  circular 


pansion,  as  shown  in  Fig.  i,  and  the  dowel-bolt  is  inserted 
in  the  recesses,  a  firm  joint  is  made,  and  a  bridge  is  pro- 
vided between  the  rail  ends  over  which  the  car-wheels 
may  run  without  crushing  or  injuring  the  rails  in  any 
manner,  and  without  the  concussion  and  rattling  com- 
mon to  the  passage  of  car-wheels  over  the  joints  of 
rails.  ]  '"..■.''.■.:._■■■'■'■■' ''^,-.  ''■■/'■■■■[  y' -  ■'■i\\^  -^V ..  "-:-r\ -.'■ 
It  is  claimed  that  this  device  is  simple,  that  the  dowel- 
bolt  is  effective  in  its  operation,  and  that  no  screws  or 
bolts  are  required  to  hold  it  in  position.  The  device  is 
also  applicable  to  street-railway  rails. 


Fig.  2. 

HASCV'S   RAIL-JOINT. 

ends,  as  shown  in  Figs,  i  and  3.  B  B  are  adjacent  ends 
of  two  rails,  each  of  which  is  provided  with  a  recess  C. 
adapted  to  conform  to  the  curvature  of  the  dowel-bolt  A. 
and  web  a,  as  shown  in  Fig.  2.  It  will  thus  be  seen  that 
when  two  rails  provided  with  these  recesses  C,  are  laid 
with  their  ends  slightly  apart  to  make  provision  for  ex- 


FOR  SALE. 

CHEIAF*  FOR  CASH. 

2  Patents  for  Improved  Oilers, 

One  style  being  illustrated  on  page  250.  of  this  month's 
Journal.  Sells  readily:  owner  has  not  time  to  attend 
to  it.  Address : 

S.  D.  mi: KSHON,  RAllWAV.  N.  J. 


iiere  u  somtthiiig  wliicli  will  net  (liaai)ijoint  you.  It 
w  ill  cat  iron  as  other  eaws  cutwood.  One  blade,  with- 
out filing,  will  *?aw  off  a  rod  of  half-inch  iron  one  hui!- 
dred  times  The  blade  copts  five  cente.  Files  to  do  the 
aame  work  wculd  cost  ten  times  as  much. 

Men  in  every  calling  will  have  them  ns  soon  op  thry 
know  about  It.  We  guarantee  full  satisfaction  in  all 
capes.  Que  nickel-plateJ  steel  frame  and  twelve  f^aws 
wnt  by  mail  prepaid  on  receipt  of  $l.rO.  Hanlwarc 
dealers  will  famish  them  at  the  same  price. 

Millers  Falls       Co., 

74  Chambers  St.,  Ntn'   York. 


RiEHLE  Brothers,  proprietors  of  the  Philadelphia 
Scale  and  Testing  Machine  Works,  have  recently  received 
the  following  orders  :  Two  testing  machines,  from  Law- 
rence Scientific  School,  Harvard  University ;  one  testing 
machine,  from  the  University  of  Wisconsin  ;  one  testing 
machine,  from  the  American  Screw  Company,  Providence, 
R.  I.;  one  cloth  tester,  from  Messrs.  Wm.  Ayers  &  Sons, 
Philadelphia;  one  marble  molding  machine,  from  A. 
Klaber  &  Co.,  New- York  ;  one  marble  molding  machine, 
from  Messrs.  Buess  &  Co.,  New  York ;  one  marble  mold 
ing  machine,  from  H.  C.  &  G.  S.  Bailer,  New- York  ;  one 
charging  scale,  to  Robert.  H.  Coleman,  Cornwall,  Pa.;  one 
charging  scale,  to  Fisher,  Ferguson  &  Co.,  Colebrook,  Pa.; 
two  special  pig  metal  scales,  for  Glendon  Iron  Company, 
designed  by  Mr.  Frank  Firnistone,  superintendent ;  also 
large  scales  to  Repanno  Chemical  Company;  Wilson  & 
Fennimore,  Bristol ;  Maiden  Creek  Iron  Company  ;  Mont 
Alto  Iron  Company;  Huff,  Fontaine  &  Abbott.  In  addi- 
tion to  the  above,  their  orders  for  portable  platform  and 
counter  scales,  trucks  and  other  specialties,  have  been 
brisk,  and  they  are  now  busier  than  they  have  been  for 
months.  They  regard  these  orders,  coming  from  so  many 
branches  of  trade,  as  an  index  of  approaching  prosperity. 

Attention  is  directed  to  an  advertisement  in  this 
issue  calling  for  the  construction  of  a  railway  in  Astoria, 
Oregon.     Liberal  inducements  are  offered. 


Scientific  American. 

-■-  '   '         E.STABI.ISHED    1846.  ■  ■         I  '.  "■' 

The  most  popular  '^MTeekly  newspaper  devoted  to  science,  mechan- 
ics, engineering  discoveries,  inventions  and  patents  ever  published. 
Every  number  illustrated  with  splendid  engravings.  This  publication 
furnishes  a  most  valuable  encvclopa.-dia  of  information  which  no  person 
should  be  without.  The  popularity  of  the  Sciemific  Amekican  is  such, 
that  its  circulation  nearly  equals  that  of  all  other  papers  of  its  class  com- 
bined. Price,  $3.20  a  year.  Discount  to  Clubs.  Sold  bv  all  newsdealers. 
MUNN   &   CO.,    Publishers.    No.  361  Broadway,  N.  V. 


PATENTS. 


,1 


Munn  &  Co.  have  also  had  Ttlirty-elKbt  years*  practice  before 
the  Patent  Office,  and  have  prepared  more  than  One  Hundred 
Thousand  applications  for  patents  in  the  United  States  and  foreign 
countries.  Caveats,  Trade-Marks.  Copy-rights,  Assignments,  and  all 
other  papers  for  securing  to  inventors  their  rights  in  the  L'nited  States, 
Canada,  England,  France,  Germany  and  other  foreign  countries,  prepared 
at  short  notice  and  on  reasonable  terms. 

Information  as  to  obtaining  patents  cheerfully  given  without  charge. 

Hand-books  of  information  sent  free.  Patents  obtained  through  Munn 
&  Co.  are  noticed  in  the  Scikntikic  A.mekican  free.  The  advantage  of  such 
notice  is  well  understood  by  all  persons  who  wish  to  dispose  of  their  patents. 

Address  MUNN  &  CO.,  Office,  Scientific  American,  361  Broadway. 
New  York. 

AUG.  W.  WRIGHT, 

Consulting  Engineer  for  Horse  Railroads. 

Patent  Tram-rail  Joint  Fastening. 

A  Trial  Solicited. 

SPECIFICATIONS   FOR   TRACKS,    PAVING,    ETC. 

Correspondence  Solicited. 

Address   care   NORTH    CHICAGO    CITY    RAILWAY,    Chicago.    Ill 
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:■;   General  Offices  THE  ROTE  AUTOMATIC  BRAKE  COMPANY, 

••''>■•'     ''-■  •■■/;':>  ^v-.^^-'    \ '::':■■■  i--:'-'^'  ;   ■'         Mansfield,  Ohxo,  .Vove/nbcr  jd,  1S84.  :'■,.:■:'"■'■'  _'/' 

To  the  IVestin^/iouse  Air  Brake  Company,  Pittsburgh^  Pa.:  ;    i  :'•  "^  /^:-     ? .    ;     ;; 

Gentlemen: — Understanding  from  your  published  announcements  that  you  recommend  your  brake  for  freight-train  use 
we  respectfully  invite  you  to  a  complete  and  searching  public  test  of  its  merits  in  competition  with  the  Rote  Atttomatic  Brake. 
This  test  to  be  made  in  so  complete  and  critical  a  manner  as  to  show  all  the  railroads  of  the  country,  as  well  as  the  Railroad 
Commissioners  of  the  various  States,  which  of  the  two  brakes  is  the  one  which  should  be  ustd  ;  for  the  test  will,  we  are  certain, 
leave  no  doubt  in  the  minds  of  any  witnessing  it. 

To  insure  the  proper  management  of  the  test  we  suggest  that  you  choose  one  person,  we  another,  and  these  two  a  third 
person,  all  three  to  be  well  known  as  capable  and  honorable  rolling-stock  experts,  to  conduct  the  test,  their  expenses  to  be 
jointly  borne  by  you  and  by  us. 

An  invitation  to  witness  the  test  to  be  extended  to  the  General  Officers  of  Railroads  and  all  State  Railroad  Commissioners, 
to  the  members  of  the  National  Car-Builders  Association,  and  to  the  Railroad  and  daily  press. 

The  test  to  be  at  such  time  and  place  as  may  be  mutually  agreed  upon,  but  we  suggest  that  the  proper  place  would  be  on 
some  road  having  high  grades  and  sharp  curves,  so  that  both  brakes  may  have  as  hard  and  complete  a  test  as  possible.     As  it 
is  necessary  to  make  the  test  searching  and  complete,  and  as  all  railroads  wish  to  increase  the  length  of  their  trains  and  only 
wait  for  a  brake  which  will  enable  them  to  do  so,  we  think  each  train  should  be  made  up  of  50,  60  or  70  cars,  as  you  may  prefer 
or,  if  you  think  best,  of  even  more  cars. 

Your  company  to  supply  your  train  and  engines,  we  to  supply  ours.  ;  S  '      '   ; 

The  following  points,  among  others,  to  be  considered  and  reported  upon  :       ^-^--^  -   '''\/.:-  C ''''■-'■-'''-'- 'y^    '   ' 

Cost  of  equipping  trains.  .    -      :    •  \,  ■       /•''    -       ;   '         '  *     . 

Simplicity.  .";■;■  ""■■';.  '    \';.     ■':-■;    ,-^/"- -o- --■,.-'■  ;'■-.;'  ''■/■".'■:-'•'■;""■':.>;        -v  .,/ 

Freedom  from  breakage. .  ■''.,"■,;.;■■/■;''-  '--''-'i-  ».;■.!.;'•■;■     -\:- 1  '":  ■:''!'},■  '"^  ' 

:■-    Certainty  of  action.     ;  3 '.  V  >■■;-•  ^^;'^';"  -  ^V-V/:^  '.':'■'   ''■■.- '"'':\  ':■■' /i/.'-v_  '    ■ 

^;     Effectiveness.;  -..r   ..-■^...v  v  .^  .. :   ' ':    ■-  '-..^-  .^     j '-- ;-\/:'  "'.'-/   :-'.'".    "      -*""■■  ',V'"''  •.-;-"■:•'-- 1     -.■-''         . '■ .'  7: 

Cost  of  maintaining.  ^    -       ,     .    v  ^  ■■     .    -/      ,       .       -     • 

,:■■      "  Flatting "  of  wheels.  ''  >    ^; ; -.  '  .   '  ;        -       -•     ^ 

Any  other  points  submitted  by  you  or  by  us  in  writing  to  be  added  to  the  above. 

The  brakes  or  trains  are  to  be  tested  in  every  manner  and  under  all  conditions  which  practical  railway  service  may  suggest, 
including  yard  as  well  as  line  service.  .•;•■'  '    .  '^  -    '  -  ;   :      -  -^ 

Among  others  the  following  tests  are  to  be  applied  to  both  trains  : 

1st. — Each  train  is  to  be  (part  of  the  time)  run  by  engineers  and  crews  who  have  never  operated  either  brake  and  who  are 
wholly  unfamiliar  with  them. 

2d. — The  trains  are  (part  of  the  time)  to  be  partly  made  up  (as  nearly  all  freights  are  everywhere)  of  foreign  cars,  which  have 
neither  your  nor  our  brake  on,  so  that  the  cars  having  your  break  or  ours  on  shall  be  widely  and  irregularly  separated  from 
each  other. 

3d. — The  locomotives  drawing  your  train  and  ours  to  be  exchanged,  from  time  to  titne,  and  draw  each  others  trains. 

4th. — Two  locomotives  equipped  as  so  many  freight  engines  and  tenders  are,  with  hand-brakes  instead  of  steam  or  air 
brakes,  are  to  be  substituted  for  the  two  engines  used  in  the  test  part  of  the  time.  Any  brake  which  will  not  work  properly  if 
this  is  done,  you  will  admit,  can  be  of  little  practical  value  in  actual  service,    z  ,  ■    ^    "-■•  <.    .  ,  ;: 

5th. — From  time  to  time  each  train  is  to  be  stopped  and  foreign  cars  (not  equipped  with  either  your  brake  or  ours)  are  to  be 
run  into  it,  at  irregfuiar  intervals,  just  as  actual  service  requires  constantly. 

6th. — In  the  making  up  of  trains,  etc.,  crews  are  to  be  exchanged  at  random,  so  that  the  test  may  fully  illustrate  the  con- 
venience of  operating  each  kind  of  brake  in  actual  ordinary  service.      /  •  -;..,.       •      •   ■    .~  '  - 

7th. — Frequent  short  runs,  stops  and  quick  starts  are  to  be  made.  .'     . 

8th. — A  series  of  yard  tests  are  to  be  made,  showing  the  action,  convenience,  etc.,  of  the  two  brakes. 

We  mention  a  few  necessary  tests  only,  and  you  and  we,  as  well  as  the  test  committee,  are  to  add  any  number  of  others,  it 
being  distinctly  understood  that  if  you  decline  any  test  proposed  by  us,  or  we  decline  any  proposed  by  you,  it  shall  be  coo- 
dered  an  explicit  and  positive  admission  of  inferiority.  rV:^,       ;,         ';'..  .     >  .  „V'     '  •  .  : - 

This  rule  must  in  every  case  be  strictly  observed,  namely  :  Both  brakes  must  be  tested  in  precisely  the  same  manner,  %oyh.9X 
there  may  not  only  be  absolute  fairness,  but  no  room  for  suspicion  even  of  anything  else. 

You  have  been  in  the  brake  field  a  long  time,  have  profited  justly  and  largely  from  the  patronage  of  railroads,  and  we  are 
sure  will  welcome  this  plan  for  allowing  your  patrons  and  the  American  public  to  judge  for  themselves  which  brake  should  come 
into  universal  use.  V,:'. ■■.:■.''::'■:/■■'■'■:■:■■•  ..';;.  "^--^  i-;.'' '■/'■::- '■■  ■.;;■•-','•.    "':''    .  "1--.'?V'  ■^.  ''  ,■■  y':^'"- '■■:':  r---.  ■:.-    \-:.:' 'v  ■■-."•'"-.  - 

Having  proper  confidence  in  the  merits  of  your  brake  we  know  you  will  gladly  and  promptly  accept  our  proposition  herein 
made,  as  you  must  feel  that  the  test  will  be  complete. 

The  railroad  public  is  a  very  fair-minded,  capable  body,  and  will  most  thoroughly  appreciate  and  fully  recognize  the  equity 
and  fairness  of  our  offer  to  you,  and,  in  common   with  business-like  peope    everywhere,  will   naturally  (and,  we  are  sure  you 
will  admit,  properly)  consider  it  a  virtual  confession  of  inferiority  and  a  \public  admission  that  the  Westinghouse  Brake  is  in- 
ferior to  the  Rote  Brake  and  that  it  is  unfitted  for  general  freijjht  service,  should  you  decline  or  neglect  to-  avail  yourselves  of 
the  proposition  we  make  you  herein. 

Permit  us  to  add  in  closing  that  we  wish  to  expr  ess  to  you  our  desire  to  have  this  communication  received  in  the  spirit  in 
which  it  is  sent,  and  to  have  it  express  to  you  our  wish  for  a  full,  fair  and  searching  test  of  the  two  articles  in  the  relative  merits 
of  which  the  railroad  interest  \?,  primary  and  that  of  the  owners  even  secondary.     Respectfully,  ■        ^     ;  r  ■  .       .    -/ 

:.     ^;,-^^    V  '.y\V':y:::\'-^:'-\r.-^ ::-':■:.    the  rote  automatic  brake  company,    "       " 

■/'■>"•"■:-.•'"■"  :'  "'  '■•  -  \  '  -'^r'         '^^'' y'  '"■^"-■-i   ' -.'''.-[y:-'  -r:        ■'"  -^' -::■:-  -■  -^-^-U  '■  "  P^""  ^-   ^-   Harter,  President 
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New  York  &  New  England  Railroad     Q    -p.  RaVliolds  &  Co. 

TRANSFER  STEAMER  MARYLAND  ROUTE.  ,^'^uvua:  ^     ■■'/r-Vr-V/'r--  ■—■■■:i 

(Esublished  m  1770,) 

1-  o  &  108  Fulton  St.,  21  Lake  St.,  '   . 

NEW  YORK.  CHICAGO. 

Color   Makers, 


TRANSFER  STEAMER  MARYLAND  ROUTE. 

',  Through  Pullman  Cars  for  "     ' 

PHILADELPHIA,  BALTIMORE  AND  WASHINGTON, 
WITHOUT  CHAN'GE  ;  connecting  with  through  trains  to  FLORIDA 
and  all  points  SOUTH  and  WEST.  Trains  leave  Boston  at  6.30  p.m.,  daily. 
Leave  Boston  for  GRAND  CENTRAL  DEPOT,  NEW  YORK,  at  10.00 
A.M.:  returning-,  leave  New  York  at  n  a.m.  and  11.35  •'•^'•)  week  days. 
Pullman  Palace  Cars  on  night  train. 


The  Norwich  Line  between  Boston  and  New  York 

Steamboat  train  leaves  Boston  6.30  p.m.,  arrives  at  New  London  at  10.15 
?.  M.,  connecting  with  the  new  steamer  Crrv  of  Worcester,  Mondays, 
Wednesdays  and  Fridays,  and  City  of  New  York,  Tuesdays,  Thursdays 
and  Saturdays.  Returning,  steamer  leaves  Pier  40,  North  River,  New 
York,  at  4.30  p.m.,  connecting  at  New  London  with  train  leaving  at  4.05 
A.M.,  arriving  in  Boston  at  7.50  a.m.     Good  night's  rest  on  the  boat. 

ASK  FOR  TICKETS  VIA  N.  Y.  AND  N.  E.  R.  R. 

Office,  322  Washington  street,  Depot  foot  of  Summer  street,  Boston. 

A.  C.  KENDALL,  Gcnl  Pass.  Agent. 


ASTORIA,  OREGON 


I 


wants  a  railroad  to  connect  it  with  the  Northern  Pacific 
Railroad  at  a  point  opposite  Kalama,  on  the  Columbia  River. 
Astoria  is  a  live,  growing  seaport  town  of  6,000  people,  situated 
at  the  mouth  of  the  Columbia  River,  Oregon,  and  no  miles  by 
river  west  of  Portland.  It  is  the  only  town  in  the  United 
States  of  its  size  without  a  railroad.  It  is  the  center  of  a  very 
extensive  salmon  fishery  and  lumbering  business.  It  has 
twenty-four  salmon  canning  establishments  which  pack  over 
one  and  one-half  million  dollars  of  product  per  year.  It  has 
three  saw-mills  which  are  constantly  exporting  lumber  to  all 
parts  of  the  Pacific  Ocean.  It  offers  the  greatest  inducements 
for  a  railroad  of  any  town  in  the  northwest. 

This  railroad  will  be  only  55  miles  in  length,  and  will  cost 
only  !JJ2o,ooo  per  mile,  equipped  (for  standard-gauge).  The 
grades  will  be  nearly  level.  It  will  pay  from  6  per  cent,  to  8 
per  cent,  per  year  from  the  first,  if  only  one-half  of  the  present 
business  on  grain  and  passengers  now  carried  by  boat  shall  be 
carried  by  rail.  It  will  furnish  a  new  and  important  ocean 
terminus  for  the  Northern  Pacific,  and  for  the  Oregon  Railway 
and  Navigation  Company's  lines.  The  business  on  the  river 
between  the  points  named  is  now  increasing  at  the  rate  of 
thirty  per  cent,  or  more  per  year.  A  subsidy  of  at  least  one 
hundred  thousand  dollars'  value  (of  lands  at  present  value)  can 
easily  be  obtained.     For  further  information,  address 

AUG.    C.   KINNEY, 

ASTORIA,  OREGON. 


MANUFACTURERS  OF 

Fine  Coach,  Car  and  Railway  Varnishes, 
i  Carmines,  Lakes,  Vermilions, 

j  White  Lead,  Zinc,  etc.   ^ 
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CONSOLIDATED,  MOGUL    AND   EIGHT-WHEEL 
FREIGHT-ENGINES. 


HY    FRANK    C.    SMITH.  .   '        . 

[Written  for  the  American  Railroad  Journal.] 


Of  late  years  in  this  country  the  consolidated  and 
mogul  types  of  locomotives  for  freight-service  have 
largely  displaced  the  ordinary  eight-wheel  or  American 
type  of  engine.  It  was  argued  in  their  behalf  that  as  they 
would  pull  from  a  half  more  to  twice  as  many  cars  as  the 
eight-wheel  engine,  marked  economy  would  result  in  the 
saving  of  engineers',  firemens',  conductors'  and  train- 
hands'  wages.  If,  when  these  heavy  engines  were  adopt- 
ed, the  framing  and  especially  the  draft-rigging  of  freight- 
cars  had  been  strengthened  in  proportion  as  the  trains 
were  enlarged,  a  large  drawback  for  repairs  to  these  parts, 
damages  for  injured  freight  caused  by  cars  being  side- 
tracked on  the  road  and  left  on  account  of  having  the 
"  whole  end  pulled  out,"  would  not  have  decreased  and 
in  many  cases  have  entirely  over-topped  the  saving  in 
wages,  etc.  With  the  advent  of  these  heavier  engines 
came  the  increasing  of  the  capacity  of  cars  with  the 
"  marking  brush."  That  is,  cars  built  and  marked  to 
load  to  10  or  12  tons,  were  made  capable  of  hauling  15, 
16  and  18  tons.  Thus  the  enlarged  trains,  with  the  heavier 
loads  per  car,  aided  in  racking  and  destroying  many  thou- 
sand of  very  serviceable  cars. 

Another  offset  to  the  claimed  economy  of  these  heavy 
engines  arose  from  the  fact  that  on  many  roads  for  but 
short  portions  of  the  year  could  sufficient  cars  be  found 
to  make  a  proper  load  for  them.  That  is,  in  many  cases 
freight  would  fall  off  so  that  but  from  15  to  20  cars  would 
be  ready  for  a  train,  and  as  these  heavy  engines  cost  from 
h  to  i^  cents  per  mile  more  for  fuel,  and  from  i  to  2 
cents  per  mile  more  for  repairs,  another  item  to  olfset 
their  economy  arises.  In  addition  to  this  they  are  much 
harder  on  curves,  frogs,  switches,  etc.,  not  because  they 
have  more  weight  per  wheel  than  the  eight-wheel  engines, 
but  because  the  gross  weight,  or  the  weight  per  foot  of 
the  length  of  the  engine,  is  greater,  and  to  correct  this  it 
was  on  many  roads  found  necessary  to  reduce  the  speed 
per  hour  from  15  or  20  miles  to  10  or  12. 

Experiments  have  been  made  to  determine  the  friction 
of  the  eight-wheel,  ten-wheel  and  consolidated  type  of 
engines  in  passing  around  curves,  by  hauling  them  dead, 
behind  a  dynamometer-car,  with  the  result  of  showing 
that  the  eight-wheel  engine  required  a  pull  of  1,963 
pounds,  the  consolidated  1,850,  and  the  ten-wlieel  1,750 
pounds.  It  was  objected  that  this  was  not  a  fair  test, 
inasmuch  as  the  action  of  an  engine /rc»/^///>/^  zVse//  and 
being  hauled  was  widely  different,  and  this  is  undoubtedly 
the  case,  as  there  should  be  no  difference  between  an 
eight  and  ten-wheel  engine,  of  the  same  total  wheel-base, 
provided  the  leading  pair  of  drivers  of  the  ten-wheel 


engine  are  "  blind  "  or  without  flanges.  But,  as  before 
stated,  the  destructive  features  of  the  different  classes  of 
engines  is  to  be  found  in  their  weight,  as  it  is  plain  that 
an  engine  weighing  from  5  to  10  tons  and  upwards  more 
than  another,  must  necessarily  tend  to  straighten  out  a 
curve  more,  both  striking  it  at  the  same  speed. 

The  average  mogul  engine  in  use  in  this  country  has 
18  X  24-inch  cylinders  with  about  66,000  pounds  on  the 
six  drivers,  or  11,000  pounds  per  wheel.  The  design  of 
the  mogul  grew  out  of  the  supposed  limit  per  wheel  of 
12,000  pounds,  it  being  believed  that  to  exceed  this  would 
cause  the  wheel  to  crush  into  and  destroy  the  rail.  But 
like  many  other  popular  beliefs  a  little  practice  dispelled 
it,  since  the  limit  per  wheel  has  largely  increased,  as 
the  Pennsylvania  road  is  using  16,250  pounds  per  wheel, 
the  Reading  road  17,000  pounds,  and  22,000  pounds  per 
wheel  has  and  is  successfully  used  as  a  shifting  engine. 
It  appears  from  this  that  an  eight-wheel  engine  may  be 
built  having  17,000  or  18,000  pounds  per  wheel,  with  the 
same  size  of  wheel  and  cylinder,  and  thus  be  as  powerful 
as  a  mogul  of  the  same  size,  with  the  additional  features 
of  being  cheaper  to  build  at  first  cost,  cheaper  to  keep 
up,  and  cheaper  for  fuel.  Of  what  necessity,  then,  is  the 
mogul  engine,  since  if  the  tractive  force  due  to  18  or  19 
inch  cylinders  is  sufficient  for  all  present  needs  of  our 
roads,  the  weight  per  wheel  on  an  eight-wheel  engine 
will  not  prove  injurious  to  modern  rails.  In  proof  of 
this  I  may  cite  the  case  of  a  road  which  had  been  stocked 
with  comparatively  light  engines — 10,000  pounds  per  wheel. 
In  the  course  of  time,  this  road  absorbed  several  branches 
and  built  others,  which  were  in  a  much  more  level  section 
of  country  than  the  original  or  main  line.  The  light 
main  line  engines  were  sent  on  these  divisions,  and  their 
places  filled  with  heavier  engines  having  16,000  and  17,000 
pounds  per  wheel.  The  result  was  that  the  track  and 
tires  showed  much  less  wear,  this  being  due  to  the 
decrease  of  the  imperceptible  slip  which  is  going  on  con- 
stantly between  the  wheel  and  rail.  That  the  decrease  of 
imperceptible  slipping  accounted  for  this  correctly  cannot 
be  doubted.  The  writer,  to  determine  the  amount  of 
slipping,  placed  a  revolution  counter  on  a  17x24  eight- 
wheel  freight-engine.  The  distance  the  engine  would 
advance  by  one  revolution  of  the  drivers  was  ascertained 
by  marking  the  tire  and  rail  when  the  tire  rested  on  the 
rail.  The  engine  was  then  pushed  ahead  until  the  mark 
came  fair  to  the  rail  again,  and  the  rail  marked  The 
distance  on  the  rail  between  these  two  marks  gave  the 
distances  the  engine  moved  in  one  revolution.  The 
engine  was  then  coupled  to  a  train  and  run  over  a  meas- 
ured piece  of  track  12  miles  long,  and  not  a  perceptible 
slip  occurred  in  the  12  miles.  The  distance  the  engine 
should  have  advanced,  found  by  multiplying  the  number 
of  revolutions  shown  by  the  revolution-counter  by  the 
distance  moved  in  one  revolution,  gave  13.8  miles,  thus 
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proving  that  an  imperceptible  slip  of  1.8  miles  had  occur- 
red while  the  engine  had  actually  moved  but  12  miles. 
And  it  may  be  taken  as  a  fact  that  all  engines  having  but 
this  proportion  of  weight  to  the  cylinder  slip  impercept- 
ibly a  similar  amount.  No  one  would  question  the  great 
wear  which  would  occur  if  the  wheels  of  an  engine  were 
chained  to  the  frame  and  prevented  from  revolving  if  the 
engine  were  towed  by  another,  and  this  amount  of  wear, 
if  distributed  over  the  whole  surface  of  the  tire  instead  of 
being  confined  to  one  spot  as  in  the  case  supposed,  would 
be  exactly  similar  in  amount  to  that  which  would  result 
if  the  wheels  revolved  twice  as  fast  as  the  engine  moved. 
While  this  never  occurs  in  practice,  it  undoubtedly  occurs 
to  from  ten  to  twenty  per  cent,  of  this  amount. 

As  has  been  already  stated,  to  prevent  the  heavy  con- 
solidated engines  from  injuring  the  track,  etc.,  it  is  neces- 
sary to  reduce  their  speed  to  10  or  12  miles  per  hour. 
Professor  Dudley's  experiments  have  shown  that  18  miles 
per  hour  is  more  economical  than  10  or  12  miles  per  hour 
so  far  as  fuel  is  concerned  ;  but  the  question  may  arise  as 
to  the  cost  of  repairs  to  cars  at  higher  speed.  In  answer 
to  this,  the  record  of  the  Cincinnati,  New  Orleans  and 
Texas  Pacific  Railroad  shows,  that  the  repairs  to  their 
fruit-cars — which  are  ordinary  box  freight-cars  fitted  with 
ventilators — run  in  a  special  train  at  a  speed  of  25  miles 
per  hour,  show  no  increase  over  those  of  the  ordinary 
freight-cars  which  run  at  10  to  15  miles  per  hour.  It, 
therefore,  would  appear  that  the  eight-wheel  engine  hav- 
ing 18  X  24-inch  cylinders  and  59  to  60-inch  driving-wheels, 
with  from  17,000  to  18,000  pounds  per  wheel,  were  the 
most  economical  engines  for  freight-service  for  all  ordi- 
nary uses  ;  for  this  type  is  cheaper  at  first  cost,  costs  less 
per  mile  for  fuel,  less  per  mile  for  repairs,  can  be  run  at 
higher  speeds  with  less  injury  to  the  track,  curves,  etc., 
and  its  adhesion  and  tractive  force  is  equal  to  that  of  the 
mogul  of  the  same  size. 

In  this  connection  it  may  be  well  to  cite  the  report  of 
some  experiments  made  on  the  Boston  and  Albany  Rail- 
road to  determine  the  comparative  advantages  of  the 
mogul  and  eight-wheel  types  of  engines.  The  mogul  was 
named  "  Brown,"  the  eight-wheel  engines  the  "Virginia" 
and  "  Adirondack."  The  cylinders  of  all  the  engines  were 
of  the  same  size — 18  x  26  inches — the  dummy  wheels  were 
all  of  the  same  diameter — 4  feet  6  inches— except  those 
of  the  "  Virginia,"  which  were  5  feet.  The  boilers  differed 
in  these  particulars  :  The  furnace  of  the  "  Brown  "  was 
6534  inches  long,  35  inches  wide  and  56;^  inches  high; 
tubes  162,  2  inches  diameter,  1 1  feet  4  inches  long.  Those 
of  the  "  Adirondack  "  and  "  Virginia,"  54  inches  long, 
41  >^  inches  wide  and  51 '<  inches  high;  tubes  162,  2 
inches  diameter  and  11  feet  10  inches  long.  So  it  will  be 
seen  that  as  to  the  area  of  the  grate  there  were  60  square 
inches  of  difference  in  favor  of  the  "  Brown,"  and  42 
square  feet  in  the  flues  in  favor  of  the  "  Virginia  "  and 
"  Adirondack,"  The  weight  of  the  "  Brown  "  is  73,000 
pounds,  with  55,200  pounds  on  the  drivers;  the  "Vir- 
ginia" and  "Adirondack,"  67,150  pounds,  with  43,000 
pounds  on  the  drivers.  On  the  first  trial  between  the 
"  Brown  "  and  "  Virginia,"  five  round-trips  were  made 
between  Greenbush  and  Pittsfield  ;  105  full  loaded  line- 
cars  were  taken  east,  and  175  (a  large  number  of  which 
were  empty)  were  taken  west  by  each  engine.  The  fuel 
consumed  by  the  "  Brown  "  was  30,850  pounds  of  coal, 
costing  $107.93  ;  by  the  "Virginia,"  23,924  pounds  of  cpal, 


costing  $83.73.  On  the  second  trial  between  the  "  Brown  " 
and  "  Adirondack,"  nine  round-trips  were  made  between 
Springfield  and  Boston  ;  224  cars,  less  24  from  Worcester 
to  Boston,  were  taken  east,  and  320,  less  five  from  Wor- 
cester to  Springfield,  west  by  the  "  Brown  ;  "  and  223  east 
and  307,  less  three  from  Worcester  to  Springfield,  west  by 
the  "Adirondack."  The  fuel  consumed  by  the  "  Brown  " 
was  106,150  pounds,  costing  $371  ;  by  the  "  Adirondack," 
83,090  pounds,  costing  $290.  The  average  time  upon  the 
trial  was,  going  east  to  Charlton  Summit,  i  hour  and  4 
minutes  in  favor  of  the  "  Adirondack,"  and  from  Boston 
to  the  same  point,  i  hour  and  39  minutes  in  favor  of 
the  same  engine.  On  the  third  trial  between  the  same 
engines,  14  round-trips  were  made  between  Greenbush 
and  Pittsfield;  317  full  loaded  cars  were  taken  east  and 
387  west  by  the  "  Brown,"  317  east  and  372  west  by  the 
"Adirondack."  The  fuel  consumed  was  86,148  pounds 
by  the  "  Brown,"  costing  $301.54;  and  69,676  pounds  by 
the  "  Adirondack,"  costing  $226.36.  Thus  it  will  be  seen 
that  in  37  days'  trial  the  mogul  burnt  225,148  pounds  of 
coal,  costing  $790.54;  and  the  eight-wheel  engines  176,690 
pounds,  costing  $600.1 1 ;  showing  in  favor  of  the  latter  a 
saving  of  48,458  pounds  of  coal,  or  $190.43.  This  seems 
to  be  very  conclusive.  , 


ENGLISH  AND  AMERICAN  RAILWAYS 


BY   W.    E.    PARTRIDGE. 
[WriUen  for  the  American  Railroad  Journal.] 


The  August  number  of  Harper's  Magazine  contains  an 
article  on  English  and  American  railways  which  is  osten- 
sibly an  analysis  of  the  systems  employed  in  the  two 
countries.  The  social  and  economic  sides  of  the  subject 
are  fairly  discussed,  though  the  author  shows  rather 
greater  familiarity  with  the  principles  and  social  customs 
of  the  English  than  the  American  system.  The  observa- 
tions are  in  the  main  correct  and  conclusions  justly 
drawn.  The  illustrations  are,  as  is  usual  with  Harper's, 
very  good,  if  we  except  the  pair  which  are  devoted  to 
American  railways.  That  the  sketch  of  the  interior  is 
imaginary,  is  proved  by  a  curious  uniformity  in  size  of  all 
the  figures,  as  well  as  by  certain  rather  amusing  blunders 
in  perspective  and  mechanical  detail.      :.    ...     ,    l 

Although  the  subject,  treated  from  a  popular  point  of 
view,  permits  of  little  technicality  in  connection  with 
mechanical  matters,  that  little  should  be  correct.  Un- 
fortunately the  author  is  decidedly  "off  the  irons"  in 
this  department  of  his  subject. 

In  the  statement  that  the  American  car  consists  of  one 
compartment  the  entire  length  of  the  vehicle,  and  the 
English  of  several  compartments  of  its  entire  width,  the 
author  misses  completely  the  characteristic  distinction 
between  the  cars  used  in  the  two  countries,  while  at  the 
same  time  he  asserts  what  is  not  true. 

American  car-wheels  he  speaks  of  as  "small,  solid  look- 
ing." and  twice  calls  them  "  wide-flanged,"  apparently 
ignorant  of  the  fact  that  a  vast  number  of  American  cars 
have  the  same  size  of  wheels  as  the  English,  and  that 
flanges  are  no  wider  in  America  than  in  England. 

Because  a  high  speed  is  attained  within  500  yards  the 
tractive  force  is  supposed  to  be  extraordinary.  The  effect 
of  a  lighter  train  is  not,  of  course,  considered.  The  cab, 
the  bell  and  the  pilot  each  receive  a  word,  and  misinform- 
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ation  is  given  in  regard  to  each.  The  latter  is  called  a 
"  cow-destroyer."  Had  the  author  ridden  much  upon 
American  roads  at  night  his  remarks  upon  the  powerful 
head-light  used  in  this  country  would  have  been  materi- 
ally altered. 

The  character  of  the  praise  bestowed  upon  English  car- 
wheels  betrays  an  ignorance  of  their  weaknesses  as  well 
as  of  the  best  points  of  car-wheels  generally. 
■  The  American  system  of  checks  is  mentioned  and  some 
of  its  advantages  enumerated.  In  pointing  out  the  objec- 
tion to  the  introduction  of  such  a  system  in  England,  the 
author  evidently  supposes  the  "  baggage-express  "  a  part 
of  the  check  system.  The  system  of  checks  is  quite  as 
applicable  to  the  English  as  to  the  American  method  of 
traveling.  It  is  applicable  alike  to  the  coat-room,  the 
luggage-van,  the  depot,  or  the  hotel.  While  the  baggage- 
express  may  not  be  suitable  for  the  English  traveler,  the 
check  system  of  identifying  and  receipting  for  baggage  is 
applicable  in  any  place  where  baggage  is  carried  in  charge 
of  companies'  servants  or  deposited  for  safe-keeping. 

On  the  question  of  class  the  author  makes  the  standard 
blunder  in  supposing  that  first,  second  and  third-class  do 
not  exist  in  America.  On  nearly  all  American  roads  there 
are  at  least  three  distant  classes  and  on  some  four.  A 
few  roads  make  distinctions  which  entitle  them  to  five 
classes.  The  normal  ticket  of  the  country  is  usually 
called  first-class  on  its  face.  It  is  not  so,  however,  by 
any  means.  Below  this  comes  second-class  which  only 
entitles  the  holder  to  ride  in  the  smoker  or  some  other 
second-class  car.  Third-class  is  often  the  emigrant  class. 
The  so-called  first-class  ticket  differs  from  the  two  classes 
below  it  in  that  the  passenger  may  travel  first-class  if  he 
chooses,  and  must  hold  such  a  ticket  in  any  event  if  he 
wishes  to  go  first-class  on  ordinary  trains;  with  lower 
class  tickets  the  ticket  itself  must  be  changed  to  secure  a 
first-class  passage.  The  first-class  on  ordinary  trains  is 
the  parlor  or  sleeping-car  passenger  ;  he,  of  course,  hold- 
ing a  double  ticket.  The  really  first-class,  however,  is  to 
be  found  on  the  limited  trains,  where,  as  in  the  palace- 
car,  the  passenger  usually  holds  a  double  ticket.  The 
classes  in  America,  then,  may  be  enumerated  thus : 
limited,  parlor,  first  (or  common),  second  and  third  (or 
emigrant).  Four  of  these  are  widely  recognized ;  second 
and  third  are  frequently  merged  in  one,  and,  of  course, 
there  are  many  lines  that  do  not  run  "  limited  "  trains. 
The  general  practice  appears  to  be  so  uniform  as  to  bear 
out  the  assertion  that  at  least  four  classes  are  recognized 
in  America.  Bearing  these  facts  in  mind  it  is  easy  to  see 
how  far  astray  the  author  goes  in  asserting  that  the  so- 
called  first-class  of  America  is  the  English  third-class.  It 
more  nearly  approaches  the  second,  but  is  essentially 
different  from  any  class  known  abroad. 

The  discussion  of  spyeed  of  trains  is  very  unsatisfactory. 
There  are  a  few  fast  trains  in  this  country  and  many  in 
England.  Long  journeys  and  short,  however,  must  not 
be  taken  for  comparison.  Nor  is  it  fair  to  compare  trains 
between  New  York  and  Boston  which  make  many  "  know- 
nothing  "  stops,  with  express-trains  in  any  part  of  the 
world. 

An  examination  into  the  differences  between  English 
and  American  railway  practice  is  both  interesting  and  in- 
structive. The  facts  are  frequently  lost  sight  of  by  those 
who  should  be  perfectly  familiar  with  them.      .> 

The  radical  difference  between  an  English  and  an  Ameri- 


can car  is  that  the  English  car  is  entered  from  the  sides 
and  the  American  car  from  the  ends.  The  internal  ar- 
rangement has  no  significance.  The  English  car  of  to-day 
is  what  the  cars  of  both  countries  were  in  the  beginning — 
a  series  of  coach-bodies  placed  on  a  frame.  The  Ameri- 
can car  is  no  longer  a  coach-body.  Convenience  of  exit 
and  of  internal  arrangement  have  been  sacrificed  to  the 
necessity  of  strength  and  safety.  Cars  built  with  contin- 
uous sides  and  frames  in  the  American  style  go  without 
material  injury  through  accidents  which  would  com- 
pletely wreck  cars  framed  on  the  English  system.  The 
difference  in  strength  is  not  due  to  a  difference  in  weight, 
but  is  structural.  Baggage-cars,  which  are  far  more 
strongly  framed  than  passenger-coaches,  are  more  easily 
wrecked  on  account  of  their  side-doors.  The  continuous 
truss  along  the  side  of  a  passenger-coach  is  invaluable  for 
its  resisting  power.  Thousands  of  accidents  are  con- 
sidered trivial  which,  with  cars  having  side  doors,  wauld 
be  slaughters.  Notably  the  accident  some  years  ago  at 
Wollaston,  Mass.,  which  was  very  fatal.  Two  English 
cars  in  the  train  went  completely  to  pieces,  causing  a 
large  part  of  the  loss  of  life.  About  the  same  time  an 
accident  occurred  to  the  "Chicago  Limited,"  which  was 
quite  as  severe  mechanicall}',  which  did  not  reach  the 
daily  papers.  A  train  at  about  50  miles  per  hour  ran  out 
of  an  open  switch,  across  a  freight-yard.  The  cars  were 
scattered  about  but  no  person  was  hurt  except  the  express 
messenger,  whose  car  had  its  end  crushed.  The  passen- 
gers were  saved  by  the  strength  of  the  cars  alone. 

Desirable  as  side  doors  are,  it  does  not  appear  probable 
that  accidents  will  ever  become  so  few  in  number  as  to 
make  them  safe  or  prudent.  Loss  of  life  in  accidents  is 
small  so  long  as  the  cars  are  intact.  If  they  break  up,  a 
trivial  accident  will  usually  cost  many  lives. 

In  the  character  of  the  car-wheels  employed,  English 
and  American  practice  once  differed  very  widely.  The 
33-inch  cast-iron  wheel  was,  at  one  time,  almost  univer- 
sally used  in  this  country  for  both  passenger  and  freight- 
service.  The  advantage  of  a  larger  diameter  has  long 
been  felt,  and  with  the  introduction  of  the  paper  and 
other  cushioned  wheels,  the  English  size  of  42  inches  has 
been  largely  adopted.  The  passenger  usually  attributes 
the  smoothness  of  running,  gained  by  the  large  wheel,  to 
an  improved  condition  of  the  track.  This  mistake  is 
quite  natural  as  the  car  with  large  wheels  is  no  higher  than 
the  others,  and  the  wheels  do  not  show.  Such  wheels 
need  larger  axles  than  those  commonly  used  for  them. 

Formerly  one  of  the  distinctive  features  of  the  Ameri- 
can railway  system  was  the  truck.  This  is  pjerhaps  the 
most  difficult  piece  of  mechanism  to  understand,  and  this 
is  probably  the  reason  why  its  use  has  spread  so  slowly 
abroad.  Its  advantages  are  bringing  it  into  use  on  many 
English  engines  as  well  as  cars.  In  the  earlier  efforts  to 
copy  our  trucks,  the  principle  of  the  equalizer  was  missed 
entirely,  and  even  now  the  swing  beam  frequently  lacks 
those  qualities  which  give  it  any  structural  advantage. 

Elasticity  and  flexibility  are  quite  as  valuable  on  perfect 
road-beds  as  on  the  most  defective.  The  destruction  of 
rigid  and  flexible  rolling-stock  on  a  perfect  road  has  but 
recently  received  attention.  Investigation  of  the  subject 
is  causing  the  adoption  of  American  ideas  abroad,  and 
we  may  expect  before  many  years  to  see  foreign  practice 
closely  assimulating  the  American  in  respect  to  elasticity 
and  flexibility  of  rolling-stock.     The  adoption  of  a  style 
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of  car  having  numerous  side-doors,  as  on  many  of  the 
Coney  Island  roads,  can  only  be  looked  upon  as  a  danger- 
ous step  backward,  which  is  liable  to  make  a  run  off  or 
an  upset  the  occasion  of  a  calamitous  loss  of  life.  We 
may,  therefore,  conclude  that  as  long  as  one  of  the  lead- 
ing ideas  of  American  railway  management  is  safety,  the 
side-doors  will  be  left  to  the  use  of  nations  which  make  a 
greater  protestation  while  they  have  little  real  care  for 
for  the  safety  of  their  railway  passenger. 


RAILWAY  MEDICAL  SERVICE. 


BY    S.    S.    HERRICK,    M.    D. , 
SECRETARY     STATE     BOARD     OF    HEALTH     OK     LOUISIANA. 


[Written  for  the  American  Raii.koad  Joiknai..] 


Second  Series.— The  United  States. 


III.   THE   MISSOURI    PACIFIC   RAILWAY. 

The  medical  department  of  the  Missouri  Pacific  Rail- 
way, together  with  the  Texas  and  Pacific  Railway,  was 
established  in  1879,  and  is  administered  by  a  chief  surgeon 
at  St.  Louis,  three  assistant  chief  surgeons  located  at  Se- 
dalia.  Mo.,  Atchison,  Kans.and  Fort  Worth,  Tex.,  and  128 
local  surgeons  at  the  most  important  points  of  the  system, 
about  60  miles  apart.  These  last  are  employed  under 
contract,  according  to  an  established  fee-bill,  and  their 
services  are  required  chiefly  in  emergencies  and  in  case 
of  such  injuries  and  ailments  as  do  not  need  removal  to 
hospital.  There  are  already  hospitals  in  operation  at 
St.  Louis  and  Sedalia,  Mo.,  Fort  Worth  and  Marshall, 
Tex.  A  fifth  is  under  construction  at  Palestine,  Tex., 
and  a  sixth  will  soon  be  erected  at  Atchison,  Kans.  Each 
hospital  has  two  house  surgeons  and  a  druggist,  and 
Sisters  of  Mercy  are  employed  as  nurses. 

The. hospital  department  is  distinct  from  all  others  in 
its  control  and  accounts.  Its  expenses  are  met  by  deduc- 
tions from  the  monthly  pay  of*all  employes,  at  the  rate  of 
25  cents  per  month  on  wages  of  $100  and  less,  and  50 
cents  on  wages  of  more  than  $100  per  month.  Sick  and 
injured  employes  are  furnished  with  certificates  of  dis- 
ability by  a  foreman,  approved  by  the  head  of  the  depart- 
ment, except  in  case  of  emergency  ;  also  passes  to  the 
nearest  company  hospital,  where  they  are  entitled  to 
medical  attendance,  medicines  and  maintenance.  Cases 
of  venereal  disease  are  not  admitted.  ' 

All  expenses  incurred  for  treatment  and  transportation 
of  injured  employes  prior  to  admission  are  at  the  charge 
of  the  company,  and  in  case  of  death  from  injury  the  com- 
pany defrays  the  cost  of  burial. 

Hospital  surgeons  report  monthly  to  the  chief  surgeon. 
Their  reports  state  the  number  of  patients  admitted,  dis- 
charged, dead  and  remaining  under  treatment ;  a  classifi- 
cation of  inmates  according  to  their  branch  of  service, 
age  and  social  condition;  injury  or  ailment  of  those 
admitted  ;  number  of  prescriptions  for  in-patients  and 
out-patients  ;  an  account  of  laundry  work  done  and  of 
meals  supplied  ;  an  ambulance  exhibit  of  patients  trans- 
ported to  hospital;  and  a  roster  of  hospital  employes. 
Local  surgeons  are  required  to  make  a  special  report  of 
every  case  of  injury  that  falls  under  their  hands,  covering 
no  less  than  twelve  different  points  of  inquiry,  and  accom- 


panied, when  necessary,  by  an  anatomical  diagram  to  illus- 
trate the  nature  of  the  injury.  ••    ^       '  {'.      v'       '••      . 

In  1885  a  system  of  sanitary  inspections  was  instituted, 
having  reference  to  buildings  and  grounds  belonging  to 
the  company.  Separate  blanks  are  provided  for  reports 
upon  the  sanitary  condition  of  station-houses,  section- 
houses,  shops,  etc.,  with  grounds  attached,  covering 
eighteen  points  of  inquiry.  Moreover,  quantities  of  dis- 
infectants and  deodorants  have  been  supplied,  with  in- 
structions for  their  use.  Five  hundred  and  eighty  of  these 
reports  have  already  been  rendered,  and  nearly  $1,200 
have  been  expended  for  disinfectants  and  sanitary  work. 

Very  encouraging  results  have  been  obtained  from  the 
first  season's  trial  of  this  new  feature.  Besides,  the  water 
at  various  stations  has  been  subjected  to  chemical  analy- 
sis, and  it  is  contemplated  to  issue  a  tract  of  instructions 
to  employes  for  selecting  and  using  drinking  water.  In 
the  event  of  the  appearance  of  cholera,  printed  instruc- 
tions will  be  distributed  for  guarding  against  this  disease. 
It  is  designed  shortly  to  issue  a  report  on  endemic  diseases, 
to  instruct  employes  how  to  protect  themselves  against 
local  insanitary  conditions.  This  systematic  work  for  the 
prevention  of  disease  is  an  important  advance  in  the  right 
direction  and  is  sure  to  bear  more  beneficial  fruits,  in 
proportion  to  cost,  than  any  other  branch  of  the  medical 
service,  for  its  extra  cost  must  be  trivial,  and  the  data 
furnished  will  show  precisely  what  sanitary  improvements 
are  needed.  •       .^  I  .; 

No  provision  is  made  for  extending  medical  relief  to 
the  families  of  employes.  This  is  a  very  desirable  feature, 
for  a  large  proportion  of  the  men  are  married,  and  their 
families  might  be  included  in  its  benefits  without  any 
great  increase  m  the  expense  of  the  service.  Such  cases 
would  be  exclusively  medical  and  would  be  treated  at 
home  or  at  the  doctor's  office.  Medicines  would  be  at 
the  expense  of  the  family  if  no  fund  were  available.  A 
free  pass  over  the  road  for  a  limited  distance  in  either 
direction  would  go  far,  perhaps  completely,  to  compensate 
the  local  surgeon  for  the  extra  service,  and  the  company 
would  not  feel  this  burden.  A  small  additional  assess- 
ment on  the  wages  of  family  men  would  supply  any 
deficiency.  ,"1      v,   ' 

No  physical  examination  of  employes  is  made  to  test 
their  general  soundness  of  health  or  the  integrity  of  their 
organs  of  sight  and  hearing.  This  measure  should  be 
adopted,  not  merely  for  the  safety  of  trains  but  also  for  a 
guarantee  to  the  hospital  fund  against  undue  burdens. 
The  hospital  department  of  the  company  is  a  mutual 
benefit  association,  the  fundamental  principle  of  which  is 
equalization  of  contributions,  risks  and  benefits,  according 
to  the  lights  of  experience.  Physical  unsoundness  dis- 
turbs the  just  equilibrium  and  is  sure  to  make  the  insti- 
tution a  pauper  asylum  for  a  number  of  individuals  who 
might  be  sifted  out  by  a  preliminary  medical  examina- 
tion, .     ■       .  >■  ;  ..;         ^.:       "     ■-        "•!    '     . 

Cattle-cars  are  disinfected  after  use,  but  owners  and 
shippers  of  live  animals  are  presumed  to  be  properly 
governed  by  their  own  pecuniary  interests  so  as  to  avoid 
subjecting  them  to  undue  hardship  in  transportation. 
Experience  shows  this  to  be  a  supposition  not  justified  by 
experience.  Lindoubtedly  control  and  supervision  are 
demanded,  not  only  as  a  guarantee  to  future  consumers 
but  as  an  adequate  safeguard  against  loss  to  the  present 
owner.    It  is  simply  a  question  whether  the  control  should 
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be  provided  by  the  state  or  by  the  company.  Suitable 
rules  might  be  framed  by  the  medical  department  and 
carried  out  effectually  by  the  operating  department  with- 
out invoking  legislation,  but  it  is  clear  that  the  latter  will 
sooner  or  later  be  demanded  by  the  public,  in  case  of  con- 
tinued neglect  by  railway  companies.      '■'.  -  "        v- 

The  foregoing  criticisms  apply  to  most  of  the  railway 
companies  in  this  country,  and  consequently  have  no 
peculiar  application  to  the  one  now  in  question.  These 
provisions  are  strictly  carried  out  upon  the  railway  lines 
of  France  and  most  other  countries  of  continental  Europe, 
and  must  eventually  be  adopted  by  the  leading  companies 
of  this  country.   '       >     -  '  ;:        '     ■.,:;,■■•.-  ■-:^'^   /:     -.hv- 

In  closing  this  article,  I  would  acknowledge  my  indebt- 
edness to  Dr.  W.  B.  Outten,  of  St.  Louis,  chief  surgeon 
of  the  company,  who  has  kindly  supplied  the  necessary 
data. 


PIECE  WORK  IN  THE  RAILWAY  PAINT-SHOP. 


.■:.    .  .      '  nV    F.    S.    BAI.L.   [}--     ,  -■  ;     '  .      , :  .  v 

[A  Paper  read  before  the  recent  Convention  of  the  Master 
Car-Painters'  Association.] 


Has  piece  work  any  advantage  over  day  work  ?  We 
hold  that  it  has.  Day  work  is  a  contract  to  pay  a  speci- 
fied sum  or  compensation  for  a  certain  number  of  hours 
per  day  of  labor,  or  a  moiety  thereof  per  hour.  The 
amount  of  labor  to  be  done  does  not  usually  enter  into 
the  contract,  and  is  as  variable  as  the  will  and  ability  of 
different  workmen  and  the  varied  qualifications  and  exec- 
utive abilities  of  the  master  painters  can  make  it.  Piece 
work  is  a  contract  to  do  a  stated  amount  of  work,  as  per 
certain  specifications,  for  a  stipulated  sum  of  money,  and 
is  invariable  for  all  jobs  of  like  character  or  class,  which 
is  not  the  case  when  labor  is  paid  by  the  hour.  Wherever 
it  has  been  adopted,  an  increase  of  one-third  more  work 
and  a  reduction  of  cost  in  like  ratio,  without  any  increase 
of  working  force,  together  with  an  increase  of  earning 
power  to  the  employe,  has  been  the  result.  The  following 
are  some  of  the  advantages  to  the  employer,  in  addition 
to  those  referred  to  above  :  Protection  from  loss  by  reason 
of  damage  caused  by  carelessness  or  want  of  skill  on  the 
part  of  the  workmen,  the  damage  having  to  be  made  good 
at  his  own  expense,  all  operations  being  inspected  by  the 
foreman  in  charge,  when  reported  finished,  and  credit 
allowed  only  when  satisfactorily  performed,  the  foreman 
being  the  judge.  It  enables  the  foreman  to  determine 
the  qualifications  of  each  new  employe  more  readily  than 
under  the  day  system,  as  under  that  system  the  slow  and 
unskillful  man  is  usually  screened  and  assisted  by  those 
with  whom  he  works,  while  under  the  piece  work  system 
each  man  in  relation  to  the  employer  is  an  individual 
contractor  and  in  limited  partnership  with  relation  to  his 
fellow-workmen,  and  is  not  disposed  to  divide  his  earn- 
ings with  any  who  are  not  as  skillful  and  fully  as  able  to 
earn  their  share  of  the  proceeds  of  their  joint  labor. 
Hence  he  will  object  to  the  retention  of  any  such  as  may 
be  unwittingly  employed,  because,  also,  he  becomes  as  a 
partner  responsible  for  and  must  assist  in  repairing  any 
damage  occasioned  by  such  unskillful  or  careless  work- 
man. It  secures  to  the  company  the  services  of  good 
workmen.  Where  shops  are  located  at  isolated  points,  at 
a  distance  from   business  centers,  and  employment  at 


those  shops  are  tlie  only  means  of  -upport  available  to  the 
men  except  at  the  expense  of  moving  away,  much  diffi- 
culty is  usually  experienced,  at  a  time  of  a  sudden  influx 
of  work,  to  obtain  any  increase  of  the  working  force,  un- 
less exceptionally  high  wages  are  offered  ;  the  reason  being 
that  men  are  not  inclined  to  accept  a  job  at  such  points 
on  account  of  probable  fluctuations  in  the  work  to  be 
done,  and  the  trouble  and  expense  entailed,  in  case  they 
should  lose  their  job  in  a  short  time,  in  seeking  work  else- 
where. But  piece  work,  in  allowing  increased  earning 
power  to  a  definite  number  of  hands  for  a  length  of  time 
in  each  year,  which  can  be  averaged,  say  nine  months, 
compensates  for  the  enforced  idleness  of  the  other  three, 
and  much  of  this  may  be  made  up  on  odd  jobs  outside  ot 
the  company's  employ,  besides  insuring  steady  employ-  ; 
ment  to  that  number,  and  obviating  the  necessity  of  any 
reduction  of  the  working  force,  except  at  times  of  the 
most  extraordinary  business  depression  ;  and  any  increase 
of  business  or  work,  can  be  met  by  an  increase  of  the 
hours  of  labor,  or  overtime,  without  increasing  the  num- 
ber of  hands;  hence  the  men  finding  that  their  average 
wages  the  year  round  are  as  much  as  they  can  earn  else- 
where, are  not  disposed  to  change  for  every  trifling  or 
temporary  advantage  offered  them.  It  relieves  the  fore- 
man of  the  immediate  oversight  of  the  men  and  transfers 
it  to  the  results  of  their  labors  alone,  enabling  him  to 
devote  more  time  to  the  perfecting  of  methods  and  details 
of  shop  management,  and  to  the  investigation  of  such 
questions  relative  to  car  and  locomotive-painting  as  are 
continually  arising.  It  m  a  measure  divides  the  responsi- 
bility, or,  rather,  furnishes  him  a  means  of  self-protection 
against  carelessness  on  the  part  of  the  workman,  without 
resultant  loss  to  the  company,  or  the  no  less  disagreeable  , 
alternative  of  disciplining  by  suspension  or  discharge.  It 
is  self-adjusting  as  to  the  relations  of  the  employe  with 
the  company  and  one  another,  on  a  strictly  business  basis, 
because  the  skillful  and  industrious  will  naturally  desire 
to  work  with  those  who  are  equally  so  ;  and  where  skill 
is  not  required,  industry  is  the  standard,  and  all  who  are 
unable  or  unwilling  to  meet  the  requirements  must  give 
place  to  those  who  can,  for  the  reasons  before  stated. 
The  advantages  to  the  workmen  are  also  important.  The 
intelligent  and  skilled  workman  is  enabled  to  reap  the 
rewards  of  his  superior  acquirements,  the  industrious 
the  reward  of  industry,  each  earning  according  to  his 
ability  and  disposition  ;  he  is  freed  from  servile  depend- 
ence on  the  judgement  and  responsibility  of  his  superiors 
and  is  made  to  assume  some  of  the  responsibility  himself, 
and  has  to  depend  upon  his  own  judgment  to  a  greater 
extent,  which  makes  him  self-reliant.  His  inventive 
faculties  are  called  into  exercise  to  devise  new  and  easier 
as  well  as  quicker  means  to  attain  desired  ends,  and  he 
educates  himself  and  fellows  in  business  methods,  and 
has  every  opportunity  and  encouragement  to  develop  any 
latent  faculties  he  may  possess.  He  learns  to  set  a  value 
on  every  minute  of  his  time  and  is  not  disposed  to  waste 
it,  because  it  is  a  part,  of  his  capital ;  and  a  very  short  ex-  - 
perience  in  working  by  this  system  enables  him  to  deter- 
mine the  exact  money  value  of  any  job  he  may  be  given.  . 
Where  it  is  desired  to  make  trial  of  the  system,  the 
simplest  method  is  for  the  master  painter  to  base  his 
prices  for  piece  w'ork  on  the  knowledge  his  experience 
has  given  him  of  the  value  of  each  operation  under  the 
old  plan,  represented  by  so  many  hours'  labor,  and  deduct 
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30  per  cent,  from  the  cost ;  the  remainder  will  be  a  fair 
price  to  pay  for  the  operation  under  the  piece-work  sys- 
tem. He  should  first,  however,  make  an  alphabetical 
classification  of  all  cars  that  come  to  his  shop  for  repairs, 
to  enable  him  to  again  classify  the  work  to  be  done  on 
them  ;  all  cars  of  one  form  of  construction  Class  A,  of 
another  form  Class  B,  etc.,  then  the  needed  repairs  to 
these  as  Class  i  repairs.  Class  2  repairs  and  Class  3  repairs, 
and  more  if  desired ;  but  the  three  classes  will  usually 
cover  all  ordinary  requirements.  This  classification  of 
work  should  be  written  or  printed  in  form,  and  posted  in 
the  shop  for  the  information  of  the  workmen,  and  may  be 
in  form  as  follows : 

CLASS    I    REPAIRS — OUTSIDE. 

Burn  off  old  paint. 

(Here  describe  whatever  method  is  pursued  in  repaint- 
ing, from  priming  to  finishing). 

Paint  roof  and  black  iron-work.  Paint,  stripe,  and 
varnish  trucks. 

CLASS    I    REPAIRS — INSIDE. 

Fill  hard  wood  and  varnish,  or  whatever  other  method 
is  pursued,  according  to  inside  finish  of  car. 

Repaint  head-lining,  or  replace  with  a  new  one. 

Repaint  sash,  varnish  blinds  and  seats,  stating  number 
of  coats,  etc. 

Paint  floor  and  platforms. 

CLASS   2    REPAIRS— IF   HARD   WOOD   FINISH. 

Prime  new  work  and  bare  spots,  and  when  dry  putty  up 
and  face  down  with  pumice  stone  or  sandpaper,  as  may  be 
the  practice ;  then  repaint,  stripe  and  varnish  on  surface 
thus  obtained  ;  paint  trucks,  roofs,  etc. 
.Clean  down  and  sandpaper,  touch  up  and  putty  where 
needed,  and  give  one  coat  of  varnish  ;  rub  down  and  oil 
off.  If  inside  is  painted,  give  number  of  coats  necessary 
to  this  class  of  repairs. 

Clean  and  touch  up  head-linings,  etc. 

CLASS   3   REPAIRS — OUTSIDE. 

Scrub  down  with  (here  describe  what  is  used).  Touch 
up  (under  this  head  a  detailed  statement  may  be  made,  and 
the  amount  of  such  touching  up  averaged),  and  varnish 
(say  how  many  coats),  one  coat  of  paint  on  trucks,  and 
restripe  and  varnish  ;  paint  roof  and  black  irons. 

CLASS   3   REPAIRS — INSIDE. 
Scrub  thoroughly  (describe  here  whatever  is  the  practice 
or  method).     Touch  up  scarred  places,  and  tops  of  seat- 
arms  and  window-sills,  and  paint  floor  and  platforms. 
Clean  glass,  etc. 

This  classification  may  be  varied  according  to  the  re- 
quirements of  differently  constructed  cars  and  the  pre- 
vailing practice  of  each  shop.  Then  the  working  force 
may  be  divided  into  three  gangs — No.  i  stripers  and 
varnishers,  No.  2  inside  varnishers,  or  hard  wood  finishers. 
No.  3  brush  hands — one  in  each  gang  being  appointed 
gang  leader,  or  foreman,  whose  business  it  is  to  consult 
with  the  master  painter  in  reference  to  all  work,  to  distri- 
bute the  work  among  the  men  to  the  best  advantage,  see 
that  they  are  supplied  with  materials  and  tools  as  soon  as 
wanted,  keep  the  accounts  for  the  gang,  and  doing  his 
share  of  the  work  when   not   otherwise  employed,  the 


master  painter  assigning  to  the  several  gang  foremen  the 
cars  as  they  are  received  into  the  shop,  as  their  share  of 
work.  The  account  may  be  kept  in  the  following  man- 
ner :  The  master  painter  keeps  a  record  of  cars  as  they 
come  into  the  shop,  and  to  whom  assigned,  with  the  class 
of  repairs  needed  or  determined  upon.  The  gang  fore- 
man also  keeps  a  record  of  when  the  car  was  assigned  him, 
with  class  of  repairs  ordered,  and  from  day  to  day,  as  an 
operation  is  completed  on  the  car  or  cars,  he  enters  the 
charge  on  his  book,  with  date  that  the  operation  was  com- 
pleted, thus —  r  V,    J         • -' 

Sept.  I.  To  coat  of  priming-.  No.  123,  Class  A,  passenger-car $i.40 

Sept.  3.  To  second  coat.  No.  123,  Class  A,  passenger-car 1.40 

Sept.  4.  To  puttying.  No.  123,  Class  A,  passenger-car 4.00 

Sept.  6.  To  third  coat,  No.  123,  Class  A,  passenger-car 1.20 

and  so  on  throughout  until  the  car  is  completed.  Each 
operation,  after  being  finished,  is  reported  as  finished  to 
the  master  painter,  who  inspects  it  at  his  convenience 
and  before  the  next  operation  is  begun,  when,  if  it  is 
satisfactory,  he  accepts  it,  and  gives  credit  in  his  account- 
book  for  the  amount  due  to  that  gang ;  if  not,  it  must  be 
made  satisfactory  before  credit  is  allowed.  On  the  day 
before  the  last  day  of  the  month,  the  gang  foreman  closes 
the  accounts  of  his  gang  and  hands  his  book  in  to  the 
master  painter,  who  compares  it  with  the  accounts  kept 
by  himself,  and  if  found  correct  it  is  so  marked  and  re- 
turned, and  the  master  painter  returns  his  to  the  office  of 
shop  clerk.  In  addition  to  keeping  the  accounts  the 
gang  foreman  also  keeps  a  time  book,  or  record  of  the 
time  made  by  each  man,  and  at  the  end  of  each  month 
the  total  sum  of  earnings  is  divided  by  the  total  number 
of  hours'  labor,  which  will  give  the  amount  per  hour  of 
earnings  which  each  man  is  entitled  to  receive  for  the 
number  of  hours  he  has  worked.        ,  ;      u     . .     1  -        jv 

That  there  are  no  objectionable  features  to  the  system  is 
not  to  be  expected,  and  therefore  we  will  close  this  paper 
with  what  appear  to  be  the  most  serious,  as  we  have  ex- 
perienced them.  It  fosters,  if  it  does  not  create,  intense 
selfishness  and  greed  in  the  employe ;  the  weak  are 
crowded  out,  and  the  strong  overwork  and  break  them- 
selves down  in  a  short  time,  exemplifying  in  a  manner 
the  Darwinian  theory  of  the  survival  of  the  fittest.  It  is 
a  serious  obstacle  to  apprenticeship,  and  a  hindrance  to 
teaching  boys  a  trade,  for,  as  we  have  shown,  there  is  no 
place  for  the  unskillful  or  the  weak  in  piece  work,  nor 
have  men  working  in  this  way  any  time  to  devote  to  the 
instruction  of  learners. 


SUCCESSFUL   RAILWAY   MANAGEMENT. 


I 


A  WRITER  in  the  National  Car-Builder  devotes  two 
columns  to  urging  the  necessity  of  more  mechanical  train- 
ing among  the  higher  officials  of  railways.  He  ascribes 
the  inability  of  many  roads  to  make  a  profit  to  this  lack 
of  mechanical  knowledge  on  the  part  of  managers ;  and 
gives  some  instances  of  leaks  which  might  have  been 
stopped  or  prevented.  •'  i 

\\.  is  possibly  desirable  that  every  man  should  possess 
full  knowledge  of  every  subject,  and  ability  to  do  every 
thing.  But,  fortunately  or  unfortunately,  we  are  not  so 
constituted.  Time  was  when  the  field  of  human  knowl- 
edge and  experience  was  very  limited,  and  it  was  possible 
for  one  mind  to  compass  it  all.  But  "  the  thoughts  of 
men  have  widened  with  the  process  of  the  suns."    The 
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horizon  of  knowledge,  which  at  first  seemed  so  near  and 
receded  so  slowly,  now  seems  illimitable  and  infinite.  It 
has  come  to  be  acknowledged  in  these  later  days  that  im- 
portant results  can  only  be  obtained  by  confining  one's 
field  to  some  specialty  and  working  for  that  alone.  A 
certain  degree  of  versatility  is  admissible — but  one's  life 
work  to  be  effective  must  lie  in  some  certain  channel. 
"  No  man  can  serve  two  masters."  If  he  would  be  a  good 
lawyer  he  could  not  be  a  good  doctor.  A  poet  is  never  a 
good  mechanic.  Each  has  his  particular  adaptation. 
The  one  may  appreciate,  enjoy  and  use  the  works  of  the 
other.  He  may  even  direct  the  thought  and  purpose  of 
the  other — though  he  could  not  think  the  same  thoughts 
nor  do  the  same  work  himself.  It  is  a  wise  provision  of 
providence  which  gives  men  different  predilections  and 
tendencies.  The  different  departments  of  life  fit  into 
each  other.  A  man  may  know  something  on  almost 
every  topic,  but  unless  he  has  some  sp>ecific  work  to  which 
he  devotes  himself  and  in  which  he  excels  he  will  be  a 
failure.  A  river  may  spread  out  very  widely  and  yet  be 
navigable  if  it  has  a  channel — but  if  its  whole  breadth  be 
shallow,  it  is  useless.  The  same  is  true  of  a  man  ;  if  he 
has  a  deep  channel  for  his  natural  and  acquired  abilities 
he  may  let  his  mind  run  over  into  adjoining  fields  of 
knowledge  and  yet  feel  secure. 

Now  there  is  no  such  profession  or  trade  as  "  railroad- 
ing." The  operation  and  management  of  railroads  re- 
quires a  number  of  distinct  and  in  some  respects  essenti- 
ally different  classes  of  men.  This  fact  becomes  more 
and  more  apparent  daily.  We  do  not  believe  there  is  a 
man  in  existence  who  "  knows  all  about  a  railroad  "  and 
is  fully  fitted  by  natural  ability  and  acquired  information 
to  fill  creditably  any  position  from  brakeman  to  president. 
He  may  be  a  good  "  passenger  man  "  or  a  good  "  freight 
man  "  or  a  "  shrewd  purchaser "  or  an  "  excellent  me- 
chanic"— but  he  cannot  be  all.  This  fact  is  recognized' 
in  all  companies  which  are  large  enough  to  require  the 
services  of  a  sufficient  number  of  officials  for  organizing 
into  departments.  Thus  we  find  that  the  larger  railway 
companies  have  an  executive,  a  legal,  a  treasury  and  ac- 
counting, a  traffic  and  operating  department.  These  again 
are  subdivided—  the  traffic,  into  freight  and  passenger ; 
and  the  operating  into  transportation,  road  and  mechani- 
cal departments.  It  is  true  that  men  are  frequently 
transferred  from  one  department  to  another,  but  that  is 
because  of  the  development  of  the  fact  that  his  abilities 
fit  him  better  for  the  new  position.  But  the  master  me- 
chanic does  not  often  become  chief  engineer  or  solicitor; 
nor  does  the  treasurer  or  auditor  become  car-builder  or 
bridge  supervisor.      •  v     ..    V  VT;  ..'•;;    i    :.::v 

Mangerial  ability  is  something  distinct  from  and  in  a 
sense  superior  to  all  others.  It  does  not  require  specific 
personal  knowledge  of  mechanics,  or  law,  or  trade ;  but 
it  requires  the  ability  to  select  men  who  do.  The  surest 
index  to  the  ability  and  character  of  the  President  of  the 
United  States  is  his  cabinet.  He  may  know  very  little 
about  finance,  but  may  have  the  discrimination  to  select 
and  appoint  as  secretary  of  the  treasury,  a  man  who  of  all 
others  is  best  fitted  for  that  position.  And  he  is  a  far 
better  president  who  is  able  to  select  the  most  competent 
cabinet  ofl^icers  and  vest  them  with  due  authority  in  their 
own  departments,  than  he  who  is  conceited  enough  to 
belive  that  all  knowledge  is  concentrated  within  himself, 
^nd  selects  only  tools  to  do  his  bidding.     It  is  beyond 


the  power  of  any  railway  manager  to  extend  his  super- 
vision to  all  the  details  ot  the  service.  He  must  entrust 
them  to  others.  He  is  the  best  railway  manager  who 
secures  the  most  perfect  organization  and  the  best  men 
in  charge  of  all  departments  of  it.  He  must  have  many 
of  the  attributes  of  the  successful  general.  He  must  be 
a  good  judge  of  character — an  ability  which  he  may  exer- 
cise in  diplomacy  as  well  as  in  the  selection  of  subordi- 
nates. 

The  writer  named  mentions  several  instances  of  lack  of 
knowledge  on  the  part  of  managers  and  superintendents. 
He  implies  that  they  should  be  thoroughly  posted  on 
such  topics  as  car-painting  and  iron  manufacturing  ;  and 
should  be  expert  accountants.  It  is  no  part  of  a  manager's 
duty  to  be  posted  on  paints  and  oils  ;  but  it  is  his  duty  to 
secure  a  man  in  charge  of  the  proper  department  who  is  so 
posted.  It  may  be  asked  how  he  can  do  this  if  he  is  not 
himself  thoroughly  acquainted  with  the  subject.  That 
is  just  where  the  managerial  talent  comes  in  ;  it  is  in  the 
nature  of  business  tact — not  an  intuition,  but  the  combined 
product  of  intuition  and  observation.  Such  a  manager 
does  not  need  to  spend  time  on  trifling  details  ;  he  holds 
his  subordinates  responsible  for  them.  If  he  wishes  to 
investigate  any  subject  with  a  view  to  reform,  he  calls 
upon  the  proper  subordinate  official  to  report  to  him 
upon  that  subject.  If  the  subordinate  can  not  make  a 
reliable  report,  he  will  get  one  who  can.  He  requires 
every  head  of  department  to  be  "  up  with  the  times  "  and 
to  devote  his  best  endeavors  to  the  company's  service.  He 
will  not  tolerate  mere  machine  men  ;  and  so  far  from  dis- 
couraging suggestions,  will  require  them.     '■    .    .      >    --■■■: 

But  we  did  not  undertake  to  give  a  recipe  for  an  effi- 
cient general  manager.  The  point  which  we  make  is  that 
the  managerial  ability,  upon  which  the  success  of  any  well- 
located  road  principally  depends,  is  something  entirely 
different  from  and  independent  of  mechanical  knowledge. 
What  is  needed  is  not  a  higher  mechanical  training  on 
the  part  of  chief  railway  ofllicials — but  that  each  man 
should  excel  in  his  special  department ;  and  should  be 
held  responsible  to  the  general  management.  The  ten- 
dency of  the  day  is  toward  this  system,  and  it  is  the  cor- 
rect tendency.  It  does  not  alter  the  case  to  say  that  there 
are  many  incompetent  railway  managers  and  superinten- 
dents. That  is  true,  but  the  same  thing  runs  all  through 
the  service.  No  amount  of  mechanical  f)erfection  will  of 
itself  make  a  road  prosperous.  Money  may  be  saved  in 
one  way  only  to  be  lost  in  another.  Perfection  is  to  be 
sought  in  all  departments  ;  and  it  is  the  business  of  the 
general  management  to  harmonize  all  and  see  that  all 
alike  are  properly  cultivated. — Railivay  Review. 


Railway  Accidents  in  Great  Britain  in  1884. 


The  following  is  the  record  of  railway  accidents  in 
Great  Britian  during  the  year  1884,  compiled  by  the  "Lon- 
don  Railway  Newsr-^---  '  i'-']^-  '.i''   '     v'  '       '       -  i-' 

Of  railway  servants  29  were  killed  and  341  injured  while 
employed  in  coupling  or  uncoupling  of  trains,  42  were 
killed  and  554  injured  in  getting  on  or  off  engines,  41  killed 
and  1 19  injured  by  being  caught  between  vehicles,  26  killed 
and  107  injured  by  falling  between  the  train  and  platform, 
113  killed  and  153  injured  while  working  on  the  perma- 
nent way  and  sidings,  149  killed  and  238  injured  while 
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walking,  crossing^,  or  standing  on  the  line  in  the  course  of 
their  duty.  In  the  table  following  will  be  found  the  num- 
ber of  servants  of  railway  companies  killed  and  injured  by 
train  accidents  and  while  engaged  in  their  several  occu- 
pations in  the  respective  years  1874  to  1S84,  and  the  pro- 
portion of  the  whole  number  killed  and  of  the  whole 
number  injured  to  the  total  number  employed,  being  cal- 
culated upon  the  numbers  given  in  the  returns  presented 
to  parliament  in  the  years  1874  and  1884.  The  numbers 
employed  are  known  accurately  only  for  the  years  1874 
and  1884.  They  have  been  calculated  for  the  intermediate 
years  on  the  assumption  that  the  numbers  have  increased 
in  regular  proportion  year  by  year : 


By  train 
accidents. 


Other  accidents        Proportion  of  accidents 
on  railways.  to  number  employed. 


Year 

"874 

1875 

1876 

•877 

1878 

1879.... 

1880 

1881 


Killed. 

•  46 
21 

.     28 
22 

•  15 


...     23 
...     19 

1882 21 

1883 

1884 


II 

23 


Injured. 
271 
239 

236 

'54 
156 
118 
118 
168 

153 

87 

:i5 


Killed. 
742 
744 

645 
620 

529 

444 
523 
502 

532 
543 

523 


Injured, 

2o54 
3.379 
2,364 
2,009 
1,847 
1,836 
1,962 
2,278 
2,423 
2.373 
2,204 


Killed. 
I  in  327 

«n  334 
in  385 
in  414 
in  500 
in  619 
in  531 
in  576 
in  570 
in  596 


Injure.!. 
I  in  89 
I  in  70 
1  in  q6 
1  in  123 
I  in  135 
I  in  143 
I  in  139 
I  in  123 
I  in  122 
I  in  134 
I  in  149 


I  in  634 

The  table  shows  that  there  has  been  an  almost  steady 
decrease  during  this  period  in  the  proportion  of  scr\anis 
killed  and  injured  to  the  number  employed.  The  follow- 
ing table  shows  the  number  of  men  employed  by  the  com- 
panies in  various  occupations  and  the  number  of  fatal  ac- 
cidents and  injuries  to  each  class  in  1884,  and  thus  affords 
an  idea  of  the  relative  amount  of  risk  run  by  the  various 
classes  of  railway  servants  : 

ProfX)rtion    to    num- 
•  ber  employed. 

Number 
Class  of  servants.  employed.  Kid 

Rrakers,  and  good-gds....       7.047 

<iatekeepers i»6o5 

Permanent-way  men 37.840 

Firemen 12.795 

Engine-drivers 12,874 

Porters  and  shunters 48,070 

Inspector 3.5>8 

(iuards,  pa.ssenj;rer. . . . , 5,902 

Ticket  collectors,  etc 9,060 

Points  and  signalmen 19,012 

Laborers , 70,405 

Station-masters 6,165 

Mechanics 53,94° 

Other  classes 62,833 


Kid. 

Inj. 

Killed. 

I 

nju 

red. 

53 

447 

I  in 

139 

in 

17 

10 

8 

I  in 

160 

in 

200 

125 

154 

I  in 

303 

in 

245 

31 

152 

I  in 

422 

in 

84 

27 

•38 

I  in 

476 

in 

92 

97 

732 

I  in 

494 

m 

65 

7 

34 

I  in 

502 

in 

103 

6 

68 

I  in 

983 

in 

87 

2 

8 

I  in  1 

,030 

in 

257 

18 

49 

I  in  I 

.056 

in 

390 

41 

84 

I  in  I 

,717 

in 

840 

3 

6 

1  in  2 

.055 

in 

1,027 

20 

39 

I  in  2 

.797 

in 

1,434 

106 

400 

1  m 

592 

in 

157 

♦Total 346,426        546     2,319        1  in     634        1  in     149 

♦Employed   in  the  traffic,  locomotive,  etc.,  and  engineers'  and  store- 
keepers'departments.  -. 

The  number  of  causes  which  contributed  to  the  investi- 
gated accidents  of  the  past  year  have,  in  some  instances, 
slightly  decreased  in  comparison  with  those  of  the  previous 
year,  although  the  number  of  accidents  inquired  into  has 
increased  by  nearly  12  per  cent.  There  is  an  increase  over 
the  previous  year  in  the  number  of  accidents  due  to  defec- 
tive maintainance  and  construction  of  roads,  but  a  consid- 
erable decrease  in  accidents  due  to  defective  construction 
of  rolling-stock,  to  insuthcient  or  defective  accommoda- 
tion, to  defective  signal  arrangements,  from  the  want  of 
block  working,  the  mistakes  of  officers  and  servants,  and 
to  excessive  speed.  There  is  no  improvement,  however, 
under  the  head  of  accidents  due  to  inadequate  or  unsuit- 
able brake  power. 

The  principal  causes  which  led  to  the  accidents  appear 
to  have  been  :  ( i  j  Negligence,  want  of  care,  mistakes  ;  (2) 
inadequate  or  unsuitable  brake  power ;  (3)  excessive 
speed ;  (4)  defective  maintenance  and  construction  of 
roads  or  works;  (5)  defective  system  of  securing  intervals 
between  trains.  ., 


The  Steel-Rail  Trade. 


I 


The  few  last  weeks  have,  according  to  the  Iron  Ai;e, 
taught  a  lesson  to  many  iron  manufacturers  who  were 
induced  by  the  boom  talk  earlier  in  the  season  to  hold  out 
for  higher  prices.  Many  of  them  are  now  endeavoring  to 
fill  order-books  because  the  bids  they  declined  went  to 
more  conservative  competitors,  and  the  result  is  that  prices 
are  practically  where  they  were.  The  entire  trade  ap- 
plauded the  steel-rail  makers  when  they  put  aside  trade 
rivalries  and  personal  animosities,  and,  early  in  August, 
adopted  the  policy  which  has  borne  such  excellent  fruit. 
Rails  were  then  selling  in  large  lots  at  $26  at  eastern 
mills,  and  there  is  reason  to  believe  that  even  that  figure 
was  shaded  in  more  than  one  instance.  Now  they  have 
been  getting  generally  $30  at  mill  for  next  year's  delivery. 
That  is  certainly  a  substantial  advance,  although  it  must 
not  be  forgotten  that  part-time  work,  under  the  allotment 
plan,  means  a  slight  increase  in  the  cost  of  manufacture. 
There  has  been  for  some  time  a  feeling  among  some  of  the 
mills  that  the  situation  warrants  a  further  notable  ad- 
vance, and  claims  have  been  repeatedly  put  forward  that 
Si  or  even  $2  more  at  mill  have  been  secured  for  round 
lots,  1886  delivery.  The  accuracy  of  these  statements  is 
questioned  on  the  ground  that  lower  bids  have  repeatedly 
caused  the  loss  of  orders  within  the  last  week.  The  situa- 
tion as  it  is  to-day  may  be  summed  up  as  follows  :  An 
estimate  of  the  orders  for  1S86  delivery  which  it  is  known 
have  been  placed,  and  their  distribution  among  the  differ- 
ent actively  competing  mills,  give  color  to  the  assertion 
that  between  375,000  and  400,000  tons  have  been  ordered 
thus  far  by  the  railways.  That  would  be  equivalent  to 
about  one-half  of  the  allotment,  though  it  should  be  noted 
that,  so  far  as  is  known,  four  mills  having  an  allotment 
together  of  roughly  140,00  tons,  have  as  yet  an  empty 
order-book.  They  could,  according  to  agreement,  if  they 
chose,  transfer  any  part  or  the  whole  allotment  to  any 
other  mill  for  any  consideration  the  parties  to  the  transfer 
might  see  fit  to  settle  upon.  We  mention  this  point  as 
showing  that  thus  far  the  leading  mills  have  taken  more 
than  one-half  of  their  allotment,  and  that  circumstances 
might  lead  to  their  adding  to  their  work  beyond  it. 

The  question  which  now  comes  up  as  the  outgrowth  of 
the  fact  that  one-half  of  the  allotment  is  already  placed,  is 
whether  it  would  be  wiser  for  the  rail  mills  to  increase  the 
allotment,  which  is  unquestionably  below  the  actual  re- 
quirements of  the  country,  or  whether  it  would  be  more 
judicious  to  create  higher  values  by  allowing  the  real  or 
assumed  indifference  of  sellers  to  operate.  It  may  be 
stated  at  the  outset,  to  relieve  the  rail  mills  of  the  odium 
attending  too  rigorous  combinations,  that  they  are  still 
competing  very  rigorously,  in  spite  of  the  fact  that  a  good 
deal  of  unnecessary  bidding  is  avoided  very  often  by  pre- 
vious understanding  among  sellers.  Leading  representa- 
tives of  the  steel  trade  express  the  conviction  that  the 
demand  for  1886  work  will  ultimately  certainly  foot  up  to 
1 .000,000  gross  tons,  and  that  at  least  200,000  tons  in  addi-  . 
tion  will  be  alloted  to  the  different  works.  They  hold  it  to 
be  a  very  unwise  policy  to  attempt  to  drive  up  the  price, 
because  it  is  likely  to  cause  a  reaction  among  buyers  who 
are  already  beginning  to  show  a  spirit  of  antagonism.  A 
good  deal  of  work  is  still  being  withheld  by  the  railways, 
who  are  quietly  awaiting  developments.  "  Booming  "  the 
market  will  not  frighten  them.     It  will,  on  the  contrary. 


;;fi  -.^.-r-^./o-vr^;'. 
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offer  additional  inducements  to  them  to  take  the  risk  of 
waiting.  The  rail  mills  have  shown  an  excellent  spirit 
during  the  history  of  the  combination  thus  far.  Some  of 
the  works  have  voluntarily  given  to  others  who  held  that 
they  had  not  been  fairly  treated  in  the  allotment  a  part  of 
their  tonnage,  but  any  abuse  of  their  power  would  be  dan- 
gerous. Economy  is  so  closely  watched  nowadays  among 
railway  boards  of  directors  that,  while  orders  for  rails  at 
$30  would  be  promptly  sanctioned,  they  might  be  vetoed 
if  sellers  demanded  $35. 


Discussions  at  the  Master  Mechanics'  Convention. 


The  following  are  the  subjects  to  be  discussed  at  the 
next  meeting  of  the  American  Railway  Master  Mechanics' 
Association,  to  be  held  in  Boston,  in  June,  1886,  and  the 
committees  to  report  thereon:   ■     /^  '     ^      :  .^   : 

Improvement  in  Boiler  Construction  :  Geo.  W.  Stevens, 
Wm.  Fuller,  T.  J.  Hatswell. 

Standard  Driving-Wheel  Centers  and  Standard  Section 
of  Tire :  J.  N.  Lauder,  Jacob  Johann,  H.  N.  Sprague. 

Driving-Wheel  Brakes:  To  what  extent  is  their  use  ad- 
visable, and  Best  Method  of  Application  :  J.  Davis  Bar- 
nett,  H.  A.  Whitney,  F.  M.  Wilder. 

Balance  Slide- Valves:  Charles  Blackwell,  James  Meehan, 

E.  M.  Roberts. 

Best  Material  and  Form  of  Construction  for  Locomotive 
Guides  and  Cross-Heads  :  A.  J.  Cromwell,  William  Swan- 
ston,  A.  Beckert.:     ■         :;     ";.-•'      i  ': 

Best  Plan  for  Removing,  Cleaning  and  Resetting  Flues : 
Clem.  Hackney,  A.  W.  Sullivan,  G.  H.  Prescott. 

Shop  Tools  and  Machinery:  D.  A.  Wightman,  A.  J. 
Pitkin.  F.  B.  Miles. 

Hammer-Blow  Tests  of  Locomotives  :  William  Wood- 
cock, Thos.  L.  Chapman,  Coleman  Sellers,  Angus  Sinclair, 

F.  W.  Dean.   ■■  '    v;         .  -^'^  r/'r-y  ■■^^:--^:.■  :■•:  /-r:-' ^  V 
Pai>ers  to   be  read   by  two   Associate   Members,  viz.: 

Robert  Grimshaw  and  John  A.  Coleman. 


Railway  Taxation  in  New  Jersey. 


The  state  board  of  assessors  of  New  Jersey  have  filed 
with  the  comptroller  their  second  annual  return  under  the 
new  Railroad  Tax  law.  Ninety-six  railways  and  canals 
are  assessed,  almost  all  of  which  are  included  in  four  sys- 
.tems — the  Pennsylvania,  the  Philadelphia  and  Reading, 
the  Delaware,  Lackawanna  and  Western,  and  the  New 
York,  Lake  Erie  and  Western.  The  total  valuations  of  all 
the  roads  are  as  follows  :  ■  -  .:   :    ^^ :  ; 

For  road-bed,  etc.,  of  main  stem,  $81,108,600 ;  for  real 
estate,  excepting  road-bed,  $37,970,412  ;  for  personal  prop- 
erty, equipments,  etc.,  $2 1,702,080;  for  franchise,  $52,183,- 
293.     Total,  $192,964,385.    r'-'-'y^'y:.'-:  :-.r '■■■-■: 

Last  year  the  total  was  $190,437,993.  This  years  valu- 
ation and  tax  is  divided  as  follows:        .v..; 

Pennsylvania  system — Valuation,  $61,904,991 ;  state  tax, 
$309,525;  local  tax  for  cities  and  towns,  $97,332;  total 
tax,  $406,857. 

Reading   system  —  Valuation,  $46,738,642;    state    tax, 
S-33.693 ;  local  tax,  $84,386;  total  tax,  $318,079. 
:    Erie  system — Valuation,  $12,324,589  ;  state  tax,  $61,622; 
local  tax,  $43,185  ;  total  tax,  $104,807.  ;,      ^^  ■      ;  r 


Lackawanna  system — Valuation,  $57,209,902;  state  tax, 
$186,049;  local  tax,  $68,950;  total  tax,  $254,999. 

Independent  roads — Valuation.  $34,786,261  ;  state  tax, 
$173,931  f  local  tax,  $83,632  ;  total  tax,  $257,563.         •  :. 

Compared  with  last  year,  the  returns  show  in  the  Penn- 
sylvania system  increases  of  $4,455,766  in  valuation,  $22,279 
in  state  tax  and  $5,978  in  local  tax.  In  the  Reading  sys- 
tem there  are  decreases  of  $5,034,007  in  valuation,  $25,169 
in  state  tax  and  $103  increase  in  local  tax.  In  the  Erie  sys- 
tem there  are  decreases  of  $692,043  in  valuation,  $3,460  in 
state  tax  and  $1,221  in  local  tax.  In  the  Lackawanna  sys- 
tem there  are  increases  of  $2,483,346  in  valuation,  $12,416 
in  state  tax  and  $2,024  in  local  tax.  In  the  independent 
roads  there  are  increases  of  $1,313,329  in  valuation,  $6,566 
instate  tax  and  $49,115  in  local  tax.  The  total  net  in- 
creases in  state  tax  are  $12,632,  and  in  local  tax.  $56,004, 

Of  the  independent  roads,  the  principal  ones  are  the 
Lehigh  Valley  and  its  Easton  and  Amboy  road,  which 
will  pay  $45,625  state  tax  and  $10,402  local  tax  on  a  valu- 
ation of  $9,125,133,  and  the  New  York.  West  Shore  and 
Buffalo,  which  will  pay  on  a  valuation  of  $7,906,754  a  state 
tax  of  $39,533  and  a  local  tax  of  $46,533.  Thirty-four 
of  the  ninety-six  railways  in  the  state  are  still  contesting 
the  taxes  assessed  last  year  under  this  law.  v  : 


French  Railway  Benefit  Associations. 


In  France  the  six  great  railway  companies  which  con- 
trol the  main  lines  have  plans  for  assuring  help  to  their 
employes  in  its  service;  and  when  they  are  too  old  to 
work,  all  combine  charity  with  self-help,  in  one  case  by  a 
compulsory  retention  of  a  percentage  of  wages,  in  an- 
other by  an  assessment,  which  the  men  are  free  to  pay  or 
not ;  but  always  based  on  a  proportion  from  the  corpora- 
tion, calculated  either  on  its  earnings  or  its  business. 
Over  one  hundred  and  twenty-eight  thousand  men  belong 
to  these  mutual  aid  societies,  from  the  chief  engineers 
down  to  the  humblest  employe  on  the  road.  Only  one 
of  the  companies  publishes  a  detailed  statement  of  the 
amounts  paid  out  by  it  from  the  funds  of  its  society.  Of  a 
hundred  and  fifty  pensions  in  1883  one  hundred  and  thirty- 
six  went  to  workmen — four  receiving  a  hundred  dollars 
apiece  annually,  eight  a  hundred  and  twenty-five,  four  a 
hundred  and  fifty,  and  the  others  two  hundred  dollars  or 
rnore.  Besides  these  sums,  paid  after  the  expiration  of  a 
whole  lifetime  spent  in  the  service  of  the  company,  there 
were  large  numbers  receiving  smaller  amounts  in  compen- 
sation for  accidents,  and  there  were  considerable  sums 
spent  on  widows  and  orphans,  medical  attendance  and 
other  such  kindly  offices.  Two  of  the  companies  guar- 
antee a  minimum  pension  of  a  hundred  dollars  for 
bachelors,  and  a  hundred  and  twenty  dollars  for  married 
men. 

Nearly  all  the  great  corporations  in  France  have  a  simi- 
lar system  in  force  for  their  men — water  works,  gas  works, 
insurance  companies,  banks,  both  public  and  private,  all 
make  provision  for  the  health  and  comfort  of  the  em- 
ployes and  for  their  old  age.  In  England,  in  Belgium,  in 
Germany,  and  in  all  the  great  centers  of  industry  and  capi- 
tal abroad,  there  is  this  wise  combination  of  charity  on  the 
part  of  the  owners  with  preparation  for  the  future  on  the 
part  of  the  employed.  Neither  benevolence  on  the  one 
hand  nor  economy  on  the  other  can  do  as  much  for  the 
workman  as  a  judicious  admixture  of  contributions  form 
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the  capitalist  who  profits  by  the  experience  of  those  who 
give  their  lives  to  his  interests,  and  from  the  wages  of  the 
man  who,  by  beginning  while  he  is  still  young  to  save  sys- 
tematically, is  encouraged  in  his  labor  and  in  a  life  of  pru- 
dence and  sobriety  by  knowing  that  the  return  and  the 
reward  are  sure  to  come. 


The  South  American  Transcontinental  Line. 


The  first  section  of  the  South  American  transcontinen- 
tal road  extends  from  Rosario,  on  the  river  Parana,  west- 
ward to  Ville  Maria,  and  is  120  miles  long.  Another 
section  of  82  miles  was  built  by  the  Argentine  government 
in  1873,  and  in  1875  ^he  line  was  extended  76  miles  to  Ville 
Mercedes.  In  1880  the  government  completed  59  miles 
more,  taking  the  road  to  the  city  of  San  Luis.  Two  years 
later  rails  were  laid  to  La  Par,  76  miles,  and  in  April  last, 
the  completion  of  the  line  to  Mendoza,  80  miles  further, 
was  celebrated  by  a  grand  festival.  From  that  point  a 
branch  100  miles  long  has  been  constructed  northward  to 
the  city  of  San  Juan.  On  the  other  side  of  the  Andes  the 
Chilians  are  using  a  railway  100  miles  long,  extending  from 
Valparaiso  to  Los  Andes.  The  gap  between  the  Pacific 
and  Atlantic  sections  of  this  trans-Andean  road  is  only 
140  miles  in  length.  The  route  has  been  surveyed  through 
the  Uspallata  pass,  and  it  is  believed  that  the  missing 
link  will  be  supplied  within  two  years. 


An  Early  Locomotive. 


Mr.  W.  a.  Crafts,  clerk  of  the  Massachusetts   Rail- 
road Commission,  says  in  the  Cotigregationalist:   "The 
writer  remembers  seeing,  when  a  boy,  a  trial  trip  on  the 
Boston  and  Worcester  Railroad  of  its  first  locomotive, 
built  by  Robert  Stephenson   in   Newcastle,  Eng.     It  was 
Fast-Day  morning,  and,  seen  from  a  distance  as  it  went 
over  the  back  bay,  leaving  a  long  trail  of  smoke  and 
steam  behind,  it  seemed  to  our  inexperienced  eyes  almost 
to  fly.     Fast-Day  fifty  years  ago  was  not  the  secular  holi- 
day which  it  has  since  become,  and  the  limited  population 
of  Boston  furnished  a  small  number  of  idlers  and  pleasure 
seekers,  compared  with  those  of  the  present  day.     But  in 
the  afternoon  large  numbers  of  people,  including  staid 
attendants  at  the  morning  church  service,  went  to  take  a 
look  at  the  new  wonder,  and  were  astonished  to  see  it 
haul,  with  apparent  ease  and  remarkable  speed,  ten  or 
twelve  loaded  dump-cars.     This  locomotive  was  mounted 
on  four  wheels  and  weighed  about  eight  tons.     By  the 
side  of  the  powerful  engines  of  the  present  day,  weighing 
forty,  fifty,  or  sixty  tons,  it  would  appear  as  a  mere  toy. 
But  locomotive  construction  was  then  in  its  infancy,  and 
even  six  years  later  the  directors  of  the  Boston  and  Wor- 
cester road   had  grave  doubts  as  to  the  expediency  of 
adopting  engines  weighing  eleven  or  twelve  tons." 


The  Master  Car-Builders'  Car-Coupling  Tests. 


The  Master  Car-Builders'  Association  have  issued  the 
following  circular  in  relation  to  the  recent  car-coupling 
tests  at  Buffalo  : 

The  executive  committee  of  the  Master  Car-Builders'  Association  held  a 

public  trial  of  automotic  car-couplers  at  Buffalo  last  September,  and  they 

selected  twelve  of  the  number  submitted  to  be  put  in  service,  to  the  extent 

of  ten  cars  each,  during  the  foming  winter.    A  sub..<;ommittee  was  then 


appointed  to  arrange  the  details  of  these  trials  in  service,  and  this  com- 
mittee is  now  perfecting  arrangements  to  have  ten  line-cars,  which  pass 
over  trunk  lines,  equipped  with  each  of  the  twelve  couplers  selected,  and 
th«y  hope  to  have  them  all  in  service  by  December  ist. 

Each  car  equipped  with  these  trial  couplers  will  have  the  following 
stenciled  plainly  on  each  side  of  the  car  near  one  end  : 

"  M.  C.  B.  test  coupler"        ,  :.- 

(the  name  of  the  coupler  on  each  car  being  used  in  the  space  here  left 
blank),  and  when  the  couplers  are  all  in  service  an  additional  list  will  be 
issued,  giving  specifically  the  numbering  and  lettering  on  each  car  equip- 
peJ  with  each  coupler.  In  the  meantime  the  stenceling  placed  upon  the 
cars  will  serve  to  identify  them.  It  is  desired  that  these  couplers  be  kept 
up  and  remain  in  active  service  until  May  ist,  1886,  and  a  full  and  detailed 
report  of  the  cost  of  all  repairs,  as  well  as  of  the  working,  or  the  failure  to 
work  safely,  of  these  couplers  will  be  looked  for  from  all  members  of  the 
association  who  are  connected  with  any  railroads  over  which  any  of  these 
couplers  may  pass  up  to  that  date. 

Members  of  the  association  are  earnestly  requested  to  see  that  all  car- 
inspectors  and  foremen  of  repair  shops,  as  well  as  trainmen,  on  the  lines 
with  which  they  are  connected,  have  proper  instructions  in  this  matter, 
and  that  reports  should  be  made  at  such  a  date  as  will  enable  members 
to  forward  their  reports  to  the  secretary  in  New  York  not  later  that  May 
10th,  1886. 

By  placing  the  couplers  for  trial  on  line-cars,  it  is  thought  that  reports 
may  be  had  from  the  same  source  on  a  number  of  different  couplers,  and 
m  order  to  make  the  style  of  such  report  more  uniform  and  easy  for  tabu- 
lation, we  give  the  points  which  it  is  especially  desired  to  have  information 
upon  while  the  cars  are  on  your  line. 

1.  The  nature  and  cost  of  repairs  to  couplers  on  each  car  receiving  such 
repairs,  by  car  number  and  name  of  coupler. 

2.  State  whether  there  has  been  any  failure  of  any  coupler  to  COupIe 
automatically  with  its  own  kind,  specifying  what  couplers  have  so  failed 
and  in  how  many  instances  and  the  cause. 

3.  State  whether  any  of  the  couplers  have  automatically  uncoupled 
when  in  service  on  your  line,  specifying  what  couplers  have  so  behaved, 
with  the  number  of  such  occurrences  for  each  coupler,  and  with  cause  and 
circumstances. 

4.  Give  opinion  of  your  trainmen  as  to  the  comparative  safety  in  coup- 
ling and  uncoupling  each  style  of  couplers  which  have  passed  over  your 
line  when  coupled  with  one  of  its  own  kind. 

5.  Give  opinion  of  your  trainmen  as  to  the  comparative  safety  or  dan- 
ger involved  in  coupling  each  of  the  couplers  which  have  passed  over  your 
line  with  the  ordinary  draw-head,  as  compared  to  coupling  two  ordinary 
draw-heads  together.       ■    •  -  ■        ■;,■  ••  —    •  .     ]•. 

6.  Give  any  further  information  of  importance  on  points  not  included 
in  the  foregoing,  which  may  have  been  noticed  with  regard  to  any  of  the 
couplers  which  have  passed  over  your  line.  ] 

By  order  of  the  executive  committee, 

M.  N.  FORNEY,  Secretary. 
November  20th,  1883. 


The  Keeley  Motor  Humbug. 


A  Philadelphia  capitalist  states,  according  to  a 
Washington  letter,  that  if  the  true  life  of  Keeley,  the 
motor  man,  could  be  written  it  would  prove  to  be  one  of 
the  most  romantic  stories  of  imposture  ever  known.  He 
says  that  several  years  ago,  when  Keeley 's  great  claims 
began  to  be  talked  about  in  Philadelphia,  he  made  an  in- 
vestigation for  his  own  sattsfaction  into  Keeley 's  past. 
He  thought  that  he  could  judge  better  by  his  record  as  a 
man  than  by  trying  to  talk  with  Keeley  about  his  mysteri- 
ous motor.  He  found  that,  just  before  coming  to  Phila- 
delphia, he  was  a  performer  in  a  circus,  and  that  he  had, 
nearly  all  of  his  life,  made  a  precarious  living  by  perform- 
ing sleight-of-hand  tricks.  He  is  a  man  of  no  education, 
and  is  absolutely  destitute  of  any  scientific  acquirement. 
He  says  that  Keeley  has  gone  to  work,  however,  very 
skillfully,  and  has  learned  the  jargon  of  an  extensive 
scientific  vocabulary.  He  has  about  eight  hundred  of 
these  words  and  phrases  at  his  tongue's  end,  and  he  can 
turn  the  head  of  the  average  scientist  by  the  rapidity  and 
certainty  with  which  he  tosses  these  words  and  phrases 
into  his  general  conversation.  Keeley  has  one  gift,  he 
says,  which  is  great  enough  to  be  called  genius,  and  that 
is  his  skill  in  humbugging  people.     He  has  great  power, 
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by  mere  talk,  of  setting  aside  all  doubt  as  to  his  ability 
and  to  influence  people  to  let  him  have  money  in  the 
most  recklessly  confident  way.  Nearly  all  of  his  present 
backers  are  New  York  men.  Every  now  and  then  these 
backers  become  despondent  and  get  together  and  go  over 
to  Philadelphia.  Then  Mr.  Keeley  gets  up  a  sleight-of- 
hand  performance  for  them,  talks  to  them  in  his  pecu- 
liarly gifted  way,  and  the  trusting  capitalists  go  back 
buoyed  up  with  hope,  fully  confident  that  they  are  backing 
one  of  the  great  inventors  of  the  age.  Keeley  has  never 
invented  anything,  this  gentleman  says,  except  stories, 
and  will  never  give  any  other  dividend  upon  the  capital 
invested  in  him  beyond  that  of  romance  and  diversions 
in  the  shape  of  occasional  sleight-of-hand  performances. 


How  to  Tell  the  Speed  of  a  Train. 


A  RULE  was  recently  contributed  to  Engineering  by  a 
professor  in  the  Polytechnic  School  at  Prague,  for  readily 
determining  the  speed  of  a  train  by  counting  the  revolu- 
tions of  the  drivers,  which  has  a  certain  convenience,  and 

is  as  follows:    ::  ■\-..:'-\  .'■::':':/■'■,:■'■■■■  :.:-'\':\:-    ■  ■     ; 

Count  the  rev^olutions  for  a  number  of  seconds  equal 
to  2-1 1  of  the  diameter  of  the  drivers  in  inches.  The 
number  of  revolutions  counted  will  be  the  speed  in  miles 
per  hour. 

For  example,  if  the  drivers  be  55  inches  in  diameter, 
2-1 1  of  55  is  10;  and  if  24  (or  any  other)  number  of  revo- 
lutions are  counted  in  that  number  of  seconds,  the  speed 
is  that  number  of  miles  per  hour.    . 


The  Coventry  Engine. 


A  NEW  locomotive  is  undergoing  trial  on  the  Pennsyl- 
vania Railroad.  It  is  known  as  the  Coventry  engine, 
named  after  the  inventor,  a  Chicago  man.  Outwardly, 
except  that  the  smoke-stack  is  close  to  tiie  cab,  there  is 
nothing  to  distinguish  it  from  a  common  locomotive. 
The  novelty  is  in  the  boiler,  which  has  a  return  flue,  thus 
doubling  the  length  of  the  tube,  and  considerably  more 
than  doubling  the  time  of  the  retention  of  the  heated 
gases  within  the  boiler. 

As  the  heat  in  the  return  flue  has  been  frequently  tested 
at  between  1,100  and  1,200  degrees,  the  inventor  claims 
that  it  is  better  to  utilize  it  than  to  let  it  escape  like  a 
rifle-shot  from  a  straight  tube.  He  claims  also  that  the 
length  of  the  tube  insures  the  consumption  of  much  gas 
and  smoke  that  must  otherwise  escape,  and  that  cinders 
are  precipitated  by  gravity,  so  that  not  only  is  provi- 
sion made  by  the  invention  for  the  maximum  of  steam 
but  for  the  minimum  of  dirt.  It  is  a  bituminous  coal 
engine. 

Mr.  Coventry  says  that  the  engine  can  be  run  at  a  sav- 
ing of  at  least  1 5  per  cent,  under  other  engines  of  its  kind, 
and  is  cleaner  than  any  other  bituminous  coal  engine  can 
possibly  be.  He  hopes  to  have  the  boiler  adopted  in  new 
engines  that  the  road  may  build,  both  for  freight  and 
passenger-service.  Bituminous  coal  is  used  on  the  Penn- 
sylvania main  line.  The  railway  officials  say  that  there  is 
no  likelihood  of  a  change  in  this  respect,  although  they 
admit  that  the  engine  is  cleaner  than  others  that  use 
bituminous  coal.  The  claim  >f  economy  will  be  fully 
tested.  ■;:-\  ^  ■'  ■.  =■'■■'  '■.''.:  ■  -\  :'■;■:■:>:■  /.'.'  '[y.  ■:':':  V.'-';.. :/  ■':  :.-•'•■■■> 


A  Problem  in  Drilling:  Cars  on  a  "Y"  Switch. 


The  following  problem  in  drilling  cars  on  a  "  Y  "  switch 
was  recently  presented  in  actual  practice  on  the  Erie  road. 
The  problem  was  solved  at  the  time,  but  solutions  from 
the  readers  of  the  Journal  are  solicited. 


W 


STUB  SWITCH 


STUB  SWITCH 


Each  Stub-switch,  S  and  S',  will  hold  but  one  car  or 
engine :  each  arm  or  end  of  the  "  Y  "  will  hold  the  full 
train. 

Problem  :  To  turn  the  engine  on  the  "  Y  "  and  restore 
each  of  the  three  cars  to  its  original  position. 


President  Garrett,  of  the  Baltimore  and  Ohio,  has 
resigned  from  the  directory  of  the  New  Jersey  Central,  on 
the  ground  that  having  completed  his  arrangements  for 
the  terminal  on  Staten  Island,  it  would  be  inconsistent 
for  him  to  maintain  his  official  connection  with  the  latter 
road.  Mr.  Garrett  was  entertained  at  an  elaborate  ban- 
quet.on  Staten  Island,  given  in  his  honor  by  Mr.  Erastus 
Wiman,  on  the  i6th  of  this  month. 

A  well  of  good  lubricating  oil,  it  is  reported,  has  been 
struck  near  the  Oregon  Short  Line,  at  a  depth  of  120  feet. 
A  two-inch  hole  was  first  drilled,  and  it  is  being  enlarged 
to  six  inches,  and  many  other  wells  are  beiag  drilled  in 
the  districts.  There  is  said  to  be  a  rich  oil  belt  there, 
which,  at  no  distant  date,  is  destined  to  become  an  im- 
portant industry. 

The  exports  of  steel  rails  from  Belgium  in  the  first 
seven  months  of  this  year  were  27,315  tons,  as  compared 
with  31,476  tons  in  the  corresponding  period  of  1884, 
Iron  rails  were  exported  from  Belgium  in  the  first  seven 
months  of  this  year  to  the  extent  of  4,552  tons,  as  com- 
pared with  12,552  tons  in  the  corresponding  period  of 
1883. 

The  Passaic  (N.  J.)  and  New  York  Railroad,  as  the  new 
spur  of  the  New  York,  Susquehanna  and  Western  Railroad 
is  called,  will  begin  running  passenger-trains  about  January 
1st.  The  trains  of  the  branch  connect  with  the  main  line 
a  short  distance  above  Hackensack.  ,         .  - 

The  balloting  for  a  standard  brake-shoe  and  head  con- 
ducted by  the  Master  Car-Builders'  Association,  has  not 
yet  resulted  in  a  choice  for  adoption. 

Continuous  brakes  of  one  kind  or  another  have  been 
placed  upon  32,052  passenger-train  vehicles  in  Great  Brit- 
ain, and  there  are  18,460  vehicles  without  such  brakes. 
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BOTH     SIDES     OF    THE    STATEN    ISLAND 
,      V  BRIDGE  QUESTION.  );•     '>    , 


T  F  the  recent  traffic  agreement  between  the  Baltimore 
and  Ohio  and  the  Staten  Island  Rapid  Transit  Com- 
pany is  a  genuine  one — and  its  genuineness  is  doubted  in 
some  quarters — in  its  attempted  fullfilment  there  will  be 
a  vigorous  struggle  not  confined  to  rival  railways,  but 
national  in  its  importance.  It  may  be  reasonably  ex- 
pected that  the  Pennsylvania  road  will  bitterly  oppose 
the  projected  line  of  the  Baltimore  and  Ohio,  in  which  it 
will  be  seconded  by  the  Lehigh  Valley  and  other  interests ; 
while  the  New  York  roads  will,  in  general,  support  the 
efforts  of  the  Baltimore  and  Ohio.  Were  the  struggle 
confined  to  these  great  railway  corporations  there  would 
be  little  in  it  different  from  the  usual  warfare  accompany- 
ing ordinary  railway  projects  of  any  magnitude.  But  the 
necessity  for  bridging  Staten  Island  sound  in  order  that 
the  Baltimore  and  Ohio  may  make  its  terminal  connection 
brings  the  two  states  of  New  York  and  New  Jersey  into 
direct  conflict,  and  this  conflict  will  be  fought  in  the  halls 
of  congress.  •  .    1 

On  the  part  of  New  York  it  is  claimed  that  there  is  no 
justice  in  New  Jersey's  opposition  to  the  bridge.  Staten 
Island,  with  its  magnificent  stretch  of  water  front,  has 
been  shut  off  from  the  main  land  simply  through  the 
unwillingness  of  New  Jersey  to  prosper  the  interests  of 
the  empire  state.  The  water  front  on  the  Jersey  shore 
facing  New  York  City  is  controlled  by  a  few  railway  cor- 
porations who  practically  monopolize  the  traffic  and  can 
have  things  pretty  much  their  own  way.  A  chance  now 
occurs  to  develop  the  north  shore  of  Staten  Island  and  to 
put  a  check  upon  the  aggrandizement  of  the  Pennsylvania 
road.  ■  New  Jersey  selfishly  interposes  her  objections,  and 
congress  is  appealed  to  in  the  interests  of  common  sense 
and  justice  to  sanction  the  scheme  and  overrule  New 
Jersey's  opposition.  So  much  for  New  York's  side  of  the 
question,  and  it  must  be  confessed  there  is  a  good  deal 
of  reason  in  the  argument.     .    .    ;  -  .     .  ~      -  i      .  .- 

On  the  other  hand,  in  the  construction  of  the  bridge 
New  Jersey  has  to  face  a  serious  blow  to  state  pride  and 
importance.  To  the  good  inhabitants  of  our  sister  state 
Staten  Island  has  been  a  bitter  subject  of  reflection  for 
two  or  three  generations.  By  every  law  of  geography  the 
island  was  Jersey  soil.  The  broad  Hudson  flows  between 
it  and  New  York,  and  there  is  no  apparent  reason  why  the 
state  line  should  veer  at  the  kills  and  cut  off  the  verdure- 
clad  hills  of  Richmond  county  from  its  rightful  owners. 
The  original  commissioners,  by  an  ingenious  and  not  overly 
honest  construction  of  fact,  contended  that  the  channel  of 
the  Hudson  river  was  the  state  line,  and  that  this  channel 
ran  to  the  westward  of  the  island.  Having  so  chosen 
and  having  thus  cut  off  the  immediate  harborage  of  New 
Jersey  and  relegated  it  to  the  creek-like  shores  of  Arthur 
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kull,  or  Staten  Island  sound,  and  New  Jersey  having 
accepted  this  manifestly  unjust  division  of  territory  and, 
laboring  under  these  disadvantages,  constructed  terminals 
of  its  own  on  these  uninviting  shores,  it  seems  hard  for 
her  to  be  robbed  of  these  few  advantages.  It  has  stung 
the  inhabitants  of  the  state  to  hear  it  alluded  to  as  a  "  tow- 
path  between  New  York  and  Philadelphia,"  and  fortu- 
nately there  were  instances  of  independent  terminals 
which  assuaged  the  wounded  pride  of  Jerseymen.  The 
construction  of  the  bridge  would  render  the  state  more 
"  towpathian  "  than  ever,  and  several  of  her  railway  in- 
dustries would  be  crippled  beyond  hope.  "  Give  us 
Staten  Island,"  say  the  Jerseymen,  "and  you  may  build 
the  bridge."  And  certainly  there  is  method  and  reason 
in  their  argument. 

But  beyond  mere  questions  of  state  pride  there  are 
other  operating  reasons,  pro  and  con,  relative  to  the  pro- 
posed connection.  It  is  undoubtedly  true  that  the  ter- 
minal facilities  on  the  Jersey  shore  are  cramped  and 
meager,  and  are  held  by  but  few  corporations  who  work 
them  for  what  they  are  worth  and  indulge  in  the  process 
of  freezing  out  formidable  rivals.  The  Baltimore  and 
Ohio,  a  powerful  railway,  has  been  denied  access  to  the 
shore  facing  New  York  save  on  most  humilating  terms. 
The  shores  of  Staten  Island  afford  an  admirable  op- 
portunity for  extending  these  facilities  and  striking  a 
blow  at  the  monoplies  which  control  the  shorage. 

On  the  other  hand,  the  construction  of  the  proposed 
bridge  would  work  incalculable  injury  to  the  navigation  of 
Staten  Island  sound,  and  it  is  a  fact  that,  small  and  in- 
significant as  may  seem  this  narrow  stretch  of  water,  more 
vessels  pass  through  it  every  year  than  pass  through  the 
Narrows.  It  is  the  first  of  the  chain  of  inland  waterways 
between  New  York  and  the  south,  and  the  bridge  would 
be  a  serious  impediment  to  its  navigation.    , 

Of  one  thing  we  are  convinced,  and  that  is  that  the 
Baltimore  and  Ohio  had  better  secure  another  string  to 
its  bow.  The  construction  of  the  bridge  will  be  bitterly 
opposed  by  the  Pennsylvania  and  allied  roads,  and  by  the 
vast  bulk  of  the  people  of  New  Jersey.  It  is  doubtful 
if  the  congress  has  the  power  to  do  more  than  permit  the 
construction  of  the  bridge ;  it  is  claimed  that  its  part  in 
the  business  is  merely  passive  and  the  opposition  of  the 
state  of  New  Jersey  can  render  this  permission  valueless. 
But  even  if  the  law  is  differently  construed  and  the 
bridge  is  finally  built,  it  is  difficult  to  see  how  the  Balti- 
more and  Ohio  is  going  to  obtain  permission  to  con- 
struct its  eighteen  miles  of  road  between  Bound  Brook 
and  Elizabethport  and  so  connect  with  the  bridge.  It  has 
been  stated  that  the  Pennsylvania  road  has  unduly  influ- 
enced legislation  in  New  Jersey,  but  if  we  are  not  mis- 
taken it  will  on  this  occasion,  without  occult  means  of 
argument,  find  in  the  state  a  ready  ally,   v  -• 

Mr.  Erastus  Wiman,  the  enterprising  railway  magnate 


of  Staten  Island,  has  publicly  announced  that  he  asks 
nothing  from  New  Jersey,  and  that  the  bridge  will  be 
built  and  his  projects  carried  through  without  Jersey's 
consent ;  but  we  would  advise  Mr.  Wiman  to  go  slow. 
He  is,  as  we  Understand,  a  Canadian  and  cannot  be  ex- 
pected to  comprehend  the  cherished  theory  of  states'rights; 
but  we  would  advise  him  to  adopt  a  more  conciliatory 
tone.  He  will  find  New  Jersey  a  state  with  a  good  deal 
of  spunk,  and  if  he  has  any  hopes  of  accomplishing  his 
project  it  would  be  well  not  to  tread  upon  New  Jersey's 
bristling  tail.  He  may  yet  be  an  humble  suppliant  for 
favor  at  her  hands.  '-    • 


"  I  ^HERE  is  every  reason  to  believe  that  m  bidding 
farewell  to  the  closing  year  we  are  biddmg  farewell 
to  the  darkest  period  of  commercial  and  financial  depres- 
sion. The  outlook  for  a  revival  of  trade  is  encouraging, 
the  dullness  and  apathy  characterizing  every  feature  of 
industry  has  been  shaken  off,  and  cautiously  and  tenta- 
tively, but  nevertheless  with  considerable  confidence, 
every  branch  of  trade  is  preparing  for  the  dawn  of  a 
brighter  period. 

The  year  1885  has  been  a  dull  one  as  was  predicted, 
but  it  required  little  power  of  foresight  to  make  the  pre- 
diction. The  country  had  for  once  realized  that  progress 
could  be  overdone.  To  use  a  homely  metaphor,  the 
griddle  cooked  faster  than  the  people  ate,  and  in  the  past 
year  we  have  suffered  from  the  overzealous  haste  of  our 
capitalists  to  keep  abreast  with  the  times.  They  have  done 
more — they  have  outreached  the  times. 

It  is  needless  to  allude  to  the  patent  fact  that  the  out- 
going year  has  been  the  dullest  railways  have  known  for 
a  decade.  Railway  construction  seems  to  have  reached 
its  lowest  ebb  and  railway  bankruptcy  its  highest.  Ruin- 
ous competition  has  forced  many  a  road  to  the  wall,  and 
there  are  now  a  number  of  roads  in  operation  which 
could  be  put  to  the  best  possible  use  by  tearmg  up  their 
tracks  and  selling  them  for  old  iron.  But  the  year  has, 
nevertheless,  been  a  wholesome  one  and  has  taught  the 
railway  world  some  severe  and  needed  lessons.  For  one 
thing  it  has  directed  public  attention  to  the  evils  of 
parallelmg,  and  inaugurated  a  movement  to  kill  such 
schemes  in  the  future.  It  has  taught  railways  the  ad- 
vantages  of  conservatism,  and  there  will  be  fewer  hot- 
footed railway  projects  floated  in  the  future.  It  has 
taught  the  legislatures  the  necessity  for  deliberation  in 
the  bestowal  of  charters,  and  it  has  taught  the  courts  the 
imperative  need  of  improvement  in  the  methods  of  hand- 
ling insolvent  railway  corporations.  All  these  are  useful 
lessons  and  there  is  every  reason  to  believe  they  will  not 
be  forgotten — at  least  during  the  present  generation. 

Not  alone  in  the  world  of  business  has  the  year  been 
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one  of  sad  retrospect,  but  in  the  every  branch  and  calling 
of  life.  The  necrology  of  1885  includes  great  and  power- 
ful names  in  church  and  state,  in  trade  and  finance.  Suc- 
cessively died  at  short  intervals,  Grant,  McClellan,  and 
Hendricks,  names  prominent  in  the  country's  history. 
The  powerful  head  of  the  Romish  Church  in  America, 
Cardinal  McCloskey,  is  also  numbered  among  the  hon- 
ored dead,  and  the  last  month  of  the  year  has  seen  the 
death  of  Vanderuilt,  the  richest  man  the  world  con- 
tained ;  the  man  whose  power  and  influence  was  felt  in 
every  railway  in  the  land. 

It  has  been  a  dreary  and  sorrowful  year,  and  we  turn 
from  it  to  greet,  with  renewed  trust,  the  dawn  of  1886. 
After  the  shadow  comes  the  sunshine,  and  the  gloomy 
experience  of  the  past  prepares  us  with  keen  appetites  for 
the  era  of  prosperity  that  cannot  be  long  delayed,  and 
which  we  fondly  trust  and  believe  is  to  be  ushered  in  with 
the  New  Year. 


A  correspondent  of  a  German  railway  paper  advo- 
cates the  division  of  railway  fares  into  six  classes.  In 
England  they  have  three  classes  but  that  is  not  suffi- 
cient for  our  German  friend  and  he  desires  a  still  further 
classification  of  the  passengers,  But  why  stop  at  six 
classes.'  There  is  no  limit  to  the  number  of  classes  that 
the  truly  brilliant  mind  may  create.  There  may  be  the 
drunken  class  and  the  sober  class,  the  smoking  class,  and 
the  non-smoking  class,  the  male  class  and  the  female 
class,  the  rich  class  and  the  poor  class,  the  married  class 
and  the  single  class — in  fact,  the  vision  of  classes  is 
illimitable. 


* 


EDITORIAL  NOTES. 


The  enormous  wealth  of  William  H.  Vanderrilt, 
while  not  the  only  instance  of  great  fortunes  made  in  rail- 
way investment,  is  the  most  conspicuous.  The  old  Com- 
modore had  read  the  signs  of  the  times  with  unerring 
accuracy,  and  having  left  his  son  nearly  one  hundred 
million  of  dollars,  the  mere  cumulative  power  of  money 
alone  would  have  of  itself  doubled  the  fortune  in  a  dozen 
years.  His  son's  discretion  shortened  the  period  of  in- 
crease, and  it  is  to  the  latter's  credit  that  the  fortune  was 
doubled  honestly.  The  time  is  past  for  the  accumulation 
of  such  immense  wealth  through  railway  speculation,  and 
it  will  be  many  years  before  the  world  again  sees  as  rich  a 
man  as  Vanderbilt.  That  the  times  have  changed,  and 
for  the  better,  is  evident  from  the  fact  that  the  death  of  this 
man — the  most  powerful  railway  magnate  in  the  world — 
caused  little  stir  in  railway  circles,  and  his  immense 
property  is  quietly  divided  without  a  flurry  in  the  stock- 
market. 


And  coincident  with  the  death  of  Vanderbilt  comes 
the  report  that  Jay  Gould  is  to  retire  permanently  from 
Wall  street.  The  fact  that  Jay  has  announced  his  inten- 
tion to  retire  is  not,  to  some  doubting  minds,  sufficient 
cause  for  belief,  but  it  were  a  consummation  devoutly  to 
be  wished.  The  true  interests  of  railways  would  be  better 
served  if  this  rather  secretive  gentleman  should  conclude 
to  enjoy  the  profits  cf  his  numerous  speculations  in  seemly 
retirement.  And  there  are  several  other  gentlemen  of 
his  same  ethical  make-up,  whose  retirement  from  the 
purlieus  of  Wall  street  would  not  increase  the  devious- 
nous  of  that  financial  alley.  The  railway  world  has  had 
enough  of  speculation  for  some  time  to  come. 


A  MOST  gratifying  signal  of  revival  is  the  railway  enter- 
prise that  is  awakening  in  the  south.  That  long  divided 
section  of  the  country,  laboring  under  the  disadvantages 
of  an  unsuccessful  war  and  consequent  poverty  and  gen- 
eral misery,  is  capable  of  wonderful  development,  and  it 
is  now  waking  up  for  the  first  time  in  twenty  years. 
When  railway  construction  is  again  pushed  with  healthy 
vigor  the  old  south,  or  rather  the  "  New  South,"  as  it  is 
not  inaptly  called,  will  offer  a  fruitful  field  to  the  railway 
investor.  But  there  is  plenty  of  time  for  careful  delibera- 
tion. The  matter  of  southern  railway  construction  can 
easily  be  overdone. 


*     * 


Commencing  with  the  January  issue,  the  Railway  Pur- 
chasing Agent  disappears,  and  our  bright  and  enterprising 
Chicago  contemporary  will  hereafter  be  known  as  the 
Railway  Master  Mechanic.  The  new  title  of  this  publi- 
cation is  much  better  than  the  old,  and  at  once  gives  it 
a  pronounced  and  useful  field  of  operation.  It  has  been 
rather  surprising  to  us  that  among  the  multitude  of  rail- 
way publications  none  have  yet  secured  so  valuable  a 
title,  and  we  wish  our  contemporary  all  the  success  it 
deserves,  which  is  wishing  it  a  great  deal. 


* 


The  American  Committee  of  the  Statue  of  Liberty 
have  made  an  appeal  to  the  public  for  $40,000  to  erect  the 
statue.  While  the  success  of  their  endeavors  to  raise  the 
necessary  amount  is  devoutly  to  be  wished,  and  while  it 
is  the  duty  of  every  American  to  aid  them  all  he  can, 
there  is  nevertheless  a  feeling  prevalent  that  the  com- 
mittee have  not  been  altogether  open  in  their  statements 
to  the  public.  Less  than  a  year  ago  it  was  stated  that 
$100,000  were  necessary  to  complete  the  pedestal,  and  the 
New  York  World  proceeded  to  collect  the  amount  with 
commendable  enterprise  and  energy,  and  succeeded.  Now 
comes  the  announcement  that  another  large  sum  is 
needed  to  erect  the  statue  ;  and,  for  all  we  know,  when 
the  statue  is  erected  there  will  be  a  call  for  a  further 
amount  to  do  somAhing  else.  The  committee  could 
have  easily  stated   in  the  beginning  that  they  wanted 
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$i40,cxx),  and  probably  the  World  would  have  raised  the 
whole  amount  with. as  little  trouble  as  it  raised  the  pedes- 
tal fund.  It  is  certainly  very  discouraging  to  the  Ameri- 
can public,  who  thought  that  when  they  were  contributing 
to  the  pedestal  fund  they  were  meeting  with  the  last 
expense,  to  be  told  that  other  work  must  be  done ;  and  it 
seems  as  if  in  the  end  congress  will  have  to  make  an  ap- 
propriation, which  is  after  all,  perhaps,  the  best  way  out 
of  the  difficulty. 


* 


: ;  As  we  remarked  last  month  railway  accidents  are  bound 
to  occur,  despite  the  utmost  care  on  the  part  of  railway 
officials  to  prevent  them.  Derailments  are  of  frequent 
occurrence,  and  a  serious  one  recently  took  place  on  the 
Canadian  Pacific  Railway,  accompanied  with  severe  injury 
to  the  rolling-stock  and  discomfort  to  the  passengers, 
though  fortunately  no  lives  were  lost  in  the  catastrophe. 
Of  course  attention  to  road-bed  and  track  will  avert 
many  such  disasters,  but  would  it  not  be  equally  well  for 
railways  to  forestall  their  occurrence  by  providing  safety 
appliances  on  their  rolling-stock,  so  that  if  derailments 
do  occur  the  resultant  injury  to  cars  and  passengers  can 
be  lessened,  if  not  entirely  averted  }  In  the  construction 
of  safety-truck  appliances  the  railway  inventor  has  a 
fruitful  field.  ■  .-      /- 


The  Railway  Age  is  carrying  the  war  into  Africa  and 
is  urging  the  adoption  of  "  Rd."  and  "  Ry."  as  the  abbre- 
viations of  "  railroad  "  and  "  railway,"  respectively.  I^^ 
this  effort  we  join  hands  with  our  esteemed  contempo- 
rary. We  go  further  and  say  that  a  decision  should  at 
once  be  reached  as  to  whether  railroad  or  railway  should 
be  the  generic  name.  Every  argument  seems  to  point  to 
the  superiority  of  railway,  and  we  have  uniformly  adopted 
it  in  our  columns,  though  with  seeming  inconsistency  our 
publication  is  denominated  the  Railroad  Journal. 
For  this  another  generation  is  responsible  and  were  not 
our  bump  of  veneration  so  prominent  we  would  even  at 
this  late  day  substitute  the  euphonious  "  railway"  for  the 
cumbersome  "  railroad  "  which  for  sixty-five  long  years 
has  stood  at  the  head  of  our  columns. 


*      * 


Sheep-killing  is  stated  to  be  a  popular  sport  on  western 
railways  and  the  Virginia  City,  (Nev.)  Chronicle  reports 
the  achievement  of  an  engineer  on  a  train  near  Reno, 
who  killed  forty  sheep  out  of  "  a  possible  seven  hundred." 
Well,  if  an  engineer  must  kill  something  let  us  rejoice 
that  he  is  content  with  sheep  and  doesn't  gratify  his  san- 
guinary instincts  by  the  slaughter  of  passengers. 


* 
*     * 


P  An  English  railway  company  has  passsed  a  regulation 
requiring  all  its  employes  to  wear  a  red  neck-cloth,  thus 
insuring  them  the  possession  of  a  danger-signal  always  at 


hand.  The  company  in  a  burst  of  generosity  has  also  fur- 
nish these  neck-cloths  "  free  gratis  for  nothing."  It  is  an 
admirable  idea  and  we  would  supplement  it  with  the  sug- 
gestion that  the  company  also  furnish  its  employes  with 
white  pocket-handkerchiefs  to  be  used  as  safety-signals. 


Outing  completes  the  year  with  an  admirable  number, 
and  the  career  of  continued  prosperity  which  seems  to 
have  waited  upon  this  publication  of  a  modest  beginning 
is  truly  wonderful.  While  in  its  reading  matter  it  is 
lighter  than  the  leading  monthlies,  it  is  edited  with  dis- 
cretion and  skill,  and  artistically  ranks  among  the  best  of 
them.  The  frontispiece,  "  December,"  is  a  work  of  art, 
and  its  accompanying  poem  fully  merits  the  prominence 
given  it.  In  furnishing  light  yet  good  literature  Outing 
is  fulfilling  an  excellent  mission. 

Among  its  illustrated  series  of  "  Artists'  Homes,"  the 
January  issue  of  Cassell  &  Co.'s  Magazine  of  Art  contains 
an  article  on  the  cottage  of  the  well-known  artist,  Mr. 
Harry  Fenn,  at  Montclair,  N.  J.  Among  others,  illustrated 
articles  on  "A  Polish  Village,"  "Art  in  Assyria,"  "The 
Upper  Med  way,  and  "  Beds  and  Bed- Rooms,"  contribute 
to  render  the  number  an  excellent  one.  A  spirited  colored 
frontispiece,  "  Cranes,"  taken  from  a  painting  in  the  Brit- 
ish Museum,  accompanies  the  issue. 

The  December  Century  contains  a  very  valuable  contri- 
bution to  naval  literature  in  a  paper  by  the  veteran  Ericc- 
son  on  "  The  Monitors :  their  Construction  and  Work," 
fully  illustrated  with  fine  wood  engravings.  The  paper  is 
supplemented  by  an  interesting  account  of  "  The  Loss  of 
the  Monitor,"  by  Francis  B.  Butts,  one  of  the  survivors. 
Among  the  remaining  articles  of  interest  is  a  beautifully 
illustrated  description  of  "  The  City  of  Teheran,"  written 
by  S.  G.  W.  Benjamin.  ;    \^' '■;■'''!■:■■■'''  r::^-:.'.   o 

The  Christmas  number  of  Building,  an  architectural 
monthly  published  by  William  T.  Comstock,  at  6  Astor 
place,  New  York,  is  an  issue  to  be  commended  in  every 
respect.  The  accompanying  designs  show  taste  in  con- 
ception and  execution,  and  the  letter-press  is  of  more 
than  usual  interest. 

Seckrist's  Hand-Book  and  Railway  Equipment  and 
Mileage  Giiide  continues  to  furnish  monthly  a  valuable 
amount  of  railway  statistical  information  that  cannot  be 
obtained  elsewhere.  It  is  published  in  Cleveland,  Ohio, 
and  not  in  Chicago  as  erroneously  stated  in  the  October 
JORUNAL.  ... 

The  Almanac  for  1886,  published  by  the  Philadelphia 
Record  for  its  subscribers,  is  far  in  advance  of  ordinary 
publications  Of  the  kind.  It  is  handsomely  illustrated 
and  contains  a  large  amount  of  statistics  and  other  valu- 
able information.     ;  -v,^^  .  .'  ^  "  ;;.  ,  -     -:       / 

The  Mining  and  Scientific  Press,  an  illustrated  journal 
of  mining,  popular  science  and  general  news,  is  published 
in  San  Francisco,  and  appears  to  be  meeting  with  de- 
served success. 

The  Insurance  Critic,  ^VLh\\s\\t6  in  this  city,  is  an  able 
monthly  journal  devoted  to  the  interests  of  legitimate  life 
and  fire  insurance. 

The  Ameri'.an  Inventor,  devoted  to  industrial  interests, 
art.  science  and  manufactures,  is  an  interesting  monthly 
journal  published  in  Cincinnati,   ;'  ;  c  ::    v   ' 
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American  Street-Railway  Association. 

President. — Julius   S.    Walsh,  President    Citizens'    Railway   Company, 
St.  Louis,  Mo.  -^  —, 

First  I'ice-Fresident. — William  White,  President  Dijy  Dock,  East  Broad- 
way and  Battery  Railroad  Company,  New  York  City.  !* 

Second  Vice-President. — C.  B.  Holmes,  President  Chicago  City  Railway 
Company,  Chicago,  111. 

Third    Vice-President. — Samuel    Little,    Treasurer    Highland     Street- 
Railway^  Company,  Boston,  Mass. 

Secretary  and  Treasurer. — William  J.  Richardson,  Secretary   Atlantic 
Avenue  Railroad  Company,  Brooklyn,  N.  Y. 
Office  of  the  Association,  cor.  Atlantic  and  Third  Avenues,  Brooklyn,  N.  Y. 

The  Fifth  Annual  Convention  of  the  Association  will  meet  in  Cincin- 
nati, O.,  on  Wednesday,  October  20th,  1886. 


STREET-RAILWAY    CONSTRUCTION    IN 
NEW  YORK  CITY. 


'  I  ^HE  marvellous  success  attending  the  operation  of 
the  Broadway  surface  road  has  caused  the  birth  of 
many  street-railway  schemes  in  New  York  City.  Half- 
digested  plans  are  rushed  into  print  and  charters  sought 
for  roads  to  be  built  on  vacant  streets  that  in  many  cases 
offer  little  chance  for  profitable  operation.  But  the  fever 
has  taken  hold  and  New  York  will  have  its  fill  of  street- 
railway  schemes  even  if  the  numerous  projects  come  to 
naught. 

That  street-railway  construction  is  needed  in  New  York 
no  one  can  deny.  As  yet,  below  Walker  street,  there  is  no 
means  of  cross-town  travel  in  the  city,  and  while  two 
charters  have  been  granted  for  the  construction  of  cross- 
town  roads  in  the  lower  portion  of  the  city  it  is  not  to  be 
expected  that  the  promoters  of  these  enterprises  will  be 
allowed  to  construct  their  roads  without  strenuous  oppo- 
sition in  the  courts  by  others  who  are  nursing  similar 
schemes.  The  Chambers  and  Grand  street  Ferry  Railroad 
Company  had  no  sooner  begun  the  laying  of  their  tracks 
than  they  were  enjoined  by  the  courts  at  the  instance  of 
a  rival  organization  and  the  promoters  of  any  new  road 
must  look  for  similar  obstructions. 

The  Fifth  avenue  railway  scheme  seems  to  have  met 
with  a  decided  check  and  the  adverse  report  from  the 
aldermanic  railroad  committee  has  rather  dampened  the 
ardor  of  the  street-railway  speculators.  We  have  no  wish 
to  ascribe  to  the  honorable  the  board  of  aldermen  motives 
which  they  do  not  possess,  and  we  do  not  labor  under  the 
loprehension  that  they  have  the  welfare  of  the  city  at 
heart.  Their  adverse  report  was  simply  due  to  the  fact 
that  a  certain  senatorial  committee,  yclept  the  Gihhs 
committee,  have  been  prying  in  rather  an  impertinent 
manner  into  the  peculiar  methods  of  the  city  depart- 
ments, and  with  the  probable  investigation  of  the  grant- 
ing of  the  Broadway  franchise  in  view  our  city  fathers 
have  thought  it  well  to  assume  a  virtue  of  they  had  it  not. 

In  the  upper  part  of  the  city  the  air  is  rife  with  rumors 
of  new  street-railways,  and  the  idea  is  fast  gaining  ground 


that  street-railway  construction  and  operation  is  a  sure 
road  to  profit.  Of  the  numerous  routes  suggested  but  a 
small  number  afford  outlooks  for  profit,  and  it  is  nearly 
time  a  halt  was  called  in  the  matter  of  street-railway 
construction  in  New  York,  For  many  years  the  city  has 
done  without  roads  that  were  a  necessity,  but  there  is  no 
reason  why  all  at  once  there  should  be  a  deluge  of  new 
projects  and  a  series  of  expensive  legal  combats  between 
capitalists  to  obtain  charters  for  roads  that  could  scarcely 
be  expected  to  prove  profitable.  True,  the  expense  of  this 
litigation  does  not  fall  upon  the  people,  but  a  reaction  is 
certain  to  follow  the  fev^erish  street-railway  agitation  and 
the  true  interests  of  street-railways  as  well  as  those  of  the 
city  will  suffer  from  it.  '  '  ^       I 

In  truth  the  construction  of  the  Broadway  surface  road 
is  responsible  for  this  sudden  awakening.  The  enormous 
profits  which  this  road  will  unquestionably  earn,  the  ease 
with  which  its  franchise  was  obtained  from  the  board  of 
aldermen  and  the  unwholesome  scandals  attending  it 
have  done  much  to  unsettle  the  public  mind,  and  two 
strong  parties  have  been  developed — the  street-railway 
party  and  the  anti-street-railway  party — the  first  rushing 
hastily  into  any  wild  speculative  street-railway  project 
and  the  latter  unreasonably  opposing  any  contemplated 
street-railway  construction. 

For  the  true  benefit  of  street-railways  in  this  city  there 
should  be  two  policies  pursued.  There  should  be  a  search- 
ing investigation  into  the  circumstances  attending  the 
granting  of  the  Broadway  franchise  and  a  temporary  ces- 
sation of  street-railway  construction  until  the  public  mind 
crystalizes  and  it  can  be  ascertained  what  the  city  really 
needs.  From  the  Gibbs  committee  there  is  little  to  expect. 
It  is  composed  in  part  of  the  lowest  order  of  machine 
poiticians,  and  the  shifting,  evasive  action  of  its  ch^rman 
on  the  question  of  examining  the  granting  of  the  Broad- 
way franchise  betrays  a  desire  to  avoid  the  subject  alto- 
gether. In  all  probability  the  incoming  legislature  will  ap- 
point a  new  committee  and  the  matter  will  be  thoroughly 
sifted,  for  the  public  mind  is  so  aroused  that  the  Albany 
solons  will  not  dare  refuse  to  investigate  the  subject. 

Regarding  the  second  step — a  cessation  of  street-rail- 
way agitation — there  is  reason  to  believe  that  it  will  take 
place,  owing  to  the  strong  opposition  that  the  public 
is  showing  to  the  free  bestowal  of  franchises;  and  when 
affairs  have  been  straightened  out,  and  the  public  and  the 
street-railway  projectors  can  agree,  we  may  look  for  some 
wholesome  activity  in  street-railway  construction  in  this 

city.  ■    . 
__ ^. — _ — _ I 

We  present  this  month  the  first  of  the  reports  of  special 
committees  submitted  at  the  recent  convention  of  the 
American  Street-Railway  Association.  It  is  a  careful 
analysis  of  the  vexed  questions  appertaining  to  the  estab- 
lishment of  rules  for  the  guidance  of  conductors  and 
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drivers,  and  its  conclusions  are  the  results  of  the  long 
experience  of  several  prominent  street-railway  officials. 
As  such  it  will  merit  attention.  The  remaining  reports 
will  appear  in  the  Journal  in  as  short  a  time  as  possible, 
and  when  they  are  exhausted  the  reports  and  papers  read 
at  the  recent  convention  of  the  Ohio  State  Tramway  As- 
sociation will  be  given  space.  Altogether  there  is  a  large 
fund  of  instructive  matter  in  store  for  the  street-railway 
readers  of  the  Journal. 


* 
*     * 


The  first  street-railway  in  the  state  of  Vermont  was 
opened  for  passenger-traffic  at  Burlington,  on  November 
13th.  There  has  been  a  race  between  Burlington  and 
Rutland  to  achieve  the  honor  of  opening  the  first  street- 
railway  in  the  commonwealth,  and  Burlington  has  won, 
though  the  Rutland  road  is  announced  as  approaching 
completion.  This  rivalry  is  very  pleasant  and  commend- 
able, but  it  strikes  us  as  a  little  singular  that  so  old  a  state 
as  Vermont  and  one  so  comparatively  thickly  settled 
should  be  without  a  convenience  that  is  common  to  every 
little  one-horse  town  in  other  states. 


THE  FUTURE  OF  THE  CABLE  SYSTEM. 


V  -         BY    A.    J.    MOXHAM.  •  ;. 

[Written  for  the  American  Railroad  Journal.] 


It  has  almost  become  an  axiom  that  none  but  the 
giants  among  street-railways  can  afford  the  cable  system. 
Its  first  cost  is  almost  prohibitive.  The  recent  history  of 
its  development  seems  to  support  the  axiom.  During  the 
last  few  years  it  has  been  introduced  on  the  level  streets 
of  Chicago,  St.  Louis  and  Philadelphia,  justified  by  heavy 
passenger-traffic,  either  promised  or  existent,  and  into 
Kansas  City,  Cincinnati,  and  on  Tenth  avenue.  New  York, 
necessitated  by  heavy  grades.  In  Chicago  the  type  of 
construction  adopted  was  what  is  known  as  the  Hovey 
modification  of  the  Hallidie  system,  and  all  others  em- 
body the  same  main  features.  In  Philadelphia  the  modi- 
fication is  known  as  the  Bonzano  system,  in  New  York 
and  Kansas  City  as  the  Miller,  in  St.  Louis  as  the  Boyer, 
and  in  Cincinnati  as  the  Lane.  Of  them  all  the  type  of 
construction  as  worked  out  in  the  Lane  system  in  Cin- 
cinnati is  perhaps  the  most  thorough,  mechanical  and 
economical  in  first  cost. 

The  cost  of  these  roads  completed,  exclusive  of  power, 
station  and  equipment,  will  average  not  less  than  $75,000 
per  mile,  single-track ;  the  extremes  being  in  Chicago,  a 
cost  of  $105,000,  per  mile  and  Cincinnati,  where  timber 
was  used  for  the  conduits,  about  $40,000  per  mile.       ,  ■ 

I  do  not  purpose  in  the  following  lines  to  take  the  part 
of  prima  uomo  on  behalf  of  the  present  cable  system, 
though  a  firm  believer  in  its  outcome.  1  purpose  to  dwell 
upon  the  hope  that  there  is  in  this  outcome  by  taking  a 
pessimist  rather  than  an  optimist  view  of  the  system  of 
to-day.  To  those  who  have  not  investigated  the  system 
thoroughly,  its  first  cost  is  a  matter  of  astonishment.  To 
those  who  have  done  so,  it  is  rather  a  warning  to  wait— to 


"  bide  the  good  things  coming."    //  is,  on  its  face,  a  false 

cost.  ■■'■■   --^  ■:.'■"'-:'-■  ■■■-■'">■■.---''-■■   "...-:  - 

Let  us  take  $75,000  per  mile  of  single-track  as  an  aver- 
age. Let  us  assume  that  a  horse  will  average  16  miles  a 
day  at  a  speed  of  7  miles  an  hour  and  the  cars  are  run 
w^ith  a  minute-and-a-half  headway  for  16  hours  a  day,  all 
of  w'hich  is  excessive.  A  cable  on  a  mile  of  such  track 
will  replace  80  horses.  I  confidently  assert  that  in  no 
other  known  instance  of  general  use,  either  in  mechanism 
or  construction,  does  it  cost  as  much  money  to  mechanic- 
ally replace  So-horse  power.     ^    .•  ; 

The  present  system  may  be'  defined  as  a  very  small 
cable  running  through  a  very  large  hole  ;  and  that  very 
large  hole  can  best  be  described  as  running  through  the 
investor's  pocket-book,        "     "     '.  -  ^      , 

There  are  three  considerations  which  principally  govern 
the  size  of  the  conduit  :■    :■_'■    »,  -  : 

1 .  Capability  to  properly  carr\'  the  distributer  of  power — 
the  cable. 

2.  Capacity  enough  to  provide  for  drainage. 

3.  Capacity  for  passage  of  the  car-connection. 
We  will  look  at  these  :  :?  "^ 

1.  Passage  of  the  cable. — On  the  face  of  it  a  small  requi* 
sition.  It  is  only  necessary  to  provide  clearance  for  the 
natural  dip  of  the  cable  between  pulleys,  and  this,  in  its 
turn,  is  capable  of  control  by  means  of  driving  and  tension 
apparatus  which  can  be  increased  if  desired  in  numbers, 
in  tension,  or  in  both. 

2.  Drainage. — Also,  as  compared  with  the  size  of  the 
present  conduit,  a  small  factor,  and  one  for  which  we  have 
a  precedent  in  the  street  gutter.  As  the  conduit  is  itself 
sub-drained  by  connections  to  the  main  sewer,  which  can 
be  made  at  frequent  intervals,  greater  capacity  is  not 
called  for ;  certainly  not  for  liquid  drainage,  and  as  for 
solid  obstruction  it  must  be  remembered  that  the  nearer 
the  surface  the  more  easily  is  such  obstruction  handled. 

3.  The  car-connection. — This  at  present  is  the  main 
cause  of  the  large  conduit.  In  the  present  system  it  con- 
sists of  vertical  shanks  passing  through  the  slot  and  con- 
necting with  the  cable  by  a  complicated  enlargement 
inside  the  conduit.  As  I  before  stated,  I  will  not  go  into 
details  of  construction  but  rather  seek  broadly  to  learn  its 

promise.       •.      ,     -  :       •'^  -  ^--^  :  •     : 

Size  has  in  this  case  been  the  result  of  its  complication. 
Is  is  well  to  note  that  the  grip  of  to-day  was  originally  of 
small  compass  and  simple  construction.  Piece  by  piece 
has  it  been  added  to  and  built  up.  Its  many  parts  have 
contributed  to  a  great  weight ;  that  weight  by  an  increase 
in  the  inertia  of  the  grip  contributes  to  excessive  side 
wear  during  passage  through  the  slot,  which  in  turn 
demands  provision  for  that  wear.  There  seems  little 
hope  of  decreasing  either  the  size  or  the  weight  of  the 
present  type  of  grip.  The  tendency  seems  rather  to 
further  increase.  It  would  seem  that  this  alone  would 
tend  to  stamp  the  present  grip-connection  as  faulty  in  its 
conception.     ;:  .   ■.-:  ■.-■'■, .  vrv  f  ^,.;.  •^,:,  r;>  '^  ■  :  -   ^ 

Again,  arguing  a  posteriori,  let  us  ask  if  all  this  compli- 
cation be  needed,  why  locate  it  where  of  all  places  it  will 
cost  most  money  ?  That  many  points  have  to  be  cared 
for  in  any  car-connection,  no  matter  what  the  system,  no 
thinking  man  will  deny.  It  must  be  more  or  less  flexible, 
it  must  be  capable  of  an  adjustment  independently  of  the 
car,  of  rapid  separation  and  entire  detachability  from  the 
cable.     Indeed  before  it  can  be  pronounced  thoroughly 
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successful  we  must  go  a  long  stride  ahead  of  the  present 
grip,  and  make  it  entirely  detachable  from  the  slot  and 
conduit  at  any  point  in  its  travels.  But  cannot  all  this 
be  done  without  putting  the  v  ital  and  complicated  parts 
into  the  conduits?  It  costs  nothing  for  space  if  carried  in 
the  open  ;  the  weather  wont  worry  it.  Then  why  go  to 
the  expense  of  constructing  a  big  hole  in  the  ground  to 
keep  you  from  taking  care  of  it.'  Providence  never  yet 
put  a  man's  brains  into  his  belly.  The  advocates  of  what 
will  soon  be  known  as  the  "old  school"  (but  not  "of 
Masters  ")  urge  that  it  will  not  do  to  lift  the  cable  out  of 
the  slot,  so  the  grip  must  go  to  the  cable.  Very  true.  "  As 
the  mountain  won't  come  to  Mahomet,  Mahomet  must 
go  to  the  mountain."  But  unfortunately  the  present 
system  makes  a  mountain  out  of  the  grip  and  upsets  the 
Koran  by  sending  it  to  Mahomet  after  all.  To  contend 
that  these  rational  changes  cannot  be  effected,  seems  to 
me  a  libel  on  the  inventive  skill  of  the  most  inventive 
people  on  the  globe  ;  and  to  urge  that  they  will  not  be 
effected  when  conducive  to  so  much  economy,  a  libel  on 
the  thrift  of  our  capitalists,  lack  of  which  is  not  one  of 
their  characteristics. 

I  have  thus  criticised  the  grip  of  to-day  because,  as 
pointed  out,  it  seems  to  be  the  pons  asinorum  of  the 
present  system.  This  reduced  within  reasonable  and 
mechanical  limits  permits  of  a  smaller  conduit,  and  with 
this  the  real  economy  available  stands  revealed. 

There  is  one  limit  to  the  depth  of  the  conduit,  to  which 
the  practical  and  economical  instincts  of  the  street-rail- 
way man  turns,  as  does  the  Mohammedan  to  Mecca.  // 
should  not  interfere  with  or  cut  through  the  cross-ties. 
And  so  far  as  the  future  development  of  the  system  is 
concerned  there  seems  no  vital  impossibility  in  carrying 
through  these  reforms. 

One  word  as  to  the  cable  itself.  So  far  it  has  cost  about 
$1,200  per  mile  of  single-track  and  lasted  an  average  of 
about  1 5  months.  In  a  line  20  miles  long,  this  is  an  addition 
to  yearly  operating  expenses  of  $19,200  per  annum.  At 
8  per  cent,  interest  it  would  pay  to  invest  one  hundred 
and  twenty  thousand  dollars  to  make  this  cable  last  twice 
as  long,  and  one  hundred  and  eighty  thousand  dollars  to 
make  it  last  four  times  as  long.  There  is  one  fact  patent 
in  this  connection.  It  is  that  the  use  of  a  cable  for  street- 
railway  service  subjects  it  to  totally  different  treatment 
from  that  of  any  other  use  it  is  put  to,  and  consequently 
it  demands  and  will  doubtless  evolve  a  cable  of  a  new  and 
different  type — one  that  will  meet  the  special  require- 
ments of  this  use. 

There  are  many  who,  at  first  enthusiastic  in  their  hopes 
about  the  system,  have  lost  all  interest  in  it  on  learning  its 
great  first  cost.'  To  such  I  would  urge  that  there  are  two 
powe.rful  stimulants  tending  to  reduce  the  cost  to  such  a 
point  as  should  renew  their  interest : 

1.  The  system  is  costing  $50,000  per  mile  more  than  it 
should  cost,  and  there  is  consequently  a  standing  pre- 
mium of  $50,000  acting  as  an  incentive  to  cut  down  its 
cost  to  a  normal  figure. 

2.  It  is  the  right  thing  and  wanted  badly.  There  is  an 
appetite  f6r  it. 

In  his  "  Noctes  Ambrosianae,"  John  Wilson  thus  speaks 
through  two  of  his  characters  : 

Tickhir  (who  has  the  blues). — I  wish  I  was  dead. 

Sheph^d  of  Ettrick. — You  dinna  wush  ony  sic  thing 
Mr.  Tickjer.    That  appeteet  o'  yours  is  worth  five  thousan' 


poun'  a  year.  O  mon,  it  would  be  a  sair  pity  to  dee  wi' 
sic  an  appeteet.  ■!. -.  ■       "  '\  •.;   ^     ;;  '   ij'  \',:^  "- .. 

So  with  the  cable  system,  there  is  an  appetite  for  it, 
"  It  would  be  a  sair  pity  to  dee  wi'  sic  an  appeteet." 

And  it  won't. 


RULES    GOVERNING    CONDUCTORS    AND 

DRIVERS. 


[Report  of  the  Special  Committee  read  at  the  recent  Convention 
of  the  American  Street-Railway  Association.] 


Every  street-railway  enterprise  is  dependent  for  its 
success  upon  its  location  and  management,  and  the  man- 
agement is  very  largely  dependent  for  its  success  upon 
the  character  and  conduct  of  the  conductors  and  drivers 
employed. 

These  servants  are  the  real  representatives  of  the  com-  ■ 
pany  before  the  public,  and  just  in  proportion  as  they  are 
civil,  polite  and  attentive,  or  the  reverse,  will  the  company 
obtain  favor  or  disfavor  with  the  public.  They  are  also 
the  trusted  servants  of  the  company  for  its  revenue  and 
upon  their  watchfulness,  fidelity  and  honesty  depends  in 
a  great  measure  the  financial  success  of  the  enterprise. 

It  is,  therefore,  of  the  utmost  importance  that  good  men  , 
should  be  selected  for  these  positions,  and  equally  im- 
portant that  good  rules  and  regulations  should  be  the 
guide  of  their  conduct — such   rules  as  will    commend   ; 
themselves  to  the  judgment  of  reasonable  men,  and  such 
as  will  conduce  to  the  orderly  conduct  of  the  business   . 
and  the  comfort,  convenience  and  safety  of  the  public ; 
not  only  that  portion  which  rides  in  the  cars,  but  of  the 
large  number  of  pedestrians  and  teamsters.    The  streets 
are  for  the  whole  public,  and  while  the  street-car  is  given 
by  law  the  right-of-way  it  should  always  be  taken  in  the    ■ 
least  objectionable  manner  consistent  with  a  proper  con- 
duct of  the  business. 

To  one  who  has  examined  the  rules  in  force  in  different 
sections  of  this  vast  country,  it  is  obvious  that  no  com- 
plete set  of  rules  could  be  drafted  which  would  meet  the 
local  requirements  in  all  respects,  and  no  attempt  at  such 
a  compilation  will  be  made  by  your  committee,  but  its 
recommendations  will  be  confined  to  such  general  regula- 
tions as  seem,  from  a  careful  survey  of  the  subject  united 
with  a  long  experience,  to  be  applicable  alike  to  all  sections. 

The  rules  should  be  made  as  concise  and  as  complete 
as  possible,  should  be  issued  in  convenient  form  to  be 
carried  in  the  pocket,  and  as  discipline  is  one  of  the  first 
essentials  in  the  correct  management  of  any  body  of  men 
they  should  be  rigidly  enforced.  It  should  be  made  obli- 
gatory upon  the  men  to  carry  the  rules  at  all  times  when 
on  duty.  Ignorance  of  a  rule  should  be  no  excuse  for  • 
its  violation,  and  wilful  or  careless  violation  of  their 
provisions  should  be  made  sufficient  reason  for  their  dis-  "' 
charge.  ■:,■,:■  ,■..;■..,  ',  j  ■ 

Rules  are  are  properly  divided  into  three  classes,  viz.: 
Discipline    and  Deportment ;    Comfort,    Convenience   and    , 
Safety  of  the  Public,  and  Collection  of  Fares,  and  we  shall 
treat  them  in  that  order : 

DISCIPLINE    AND    DEPORTMENT. 

The  conductor  should  have  charge  of  the  car  and  any  disobedience  of    . 
orders  or  infringement  of  the  rules  on  the  part  of  his  driver  should  be 
reported. 

Starting  behind  time,  loafing  or  too  fast  driving,  driving  fast  in  going  on 
or  off  turnouts,  around  curves  and  over  railroad  crossings ;  failure  to 
answer  the  bell  promptly  or  to  stop  the  car  properly;  stopping  the  car 
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across  intersecting  streets  or  over  cross-watks ;  failure  to  keep  a  sharp 
lookout  for  passengers  in  main  and  cross  streets  ;  failure  to  signal  promptly 
and  accurately  for  passengers  who  get  on  at  front  end  of  car  ;  careles  sness 
in  driving  ;  permitting  unauthorized  persons  to  drive  ;  the  use  of  profane, 
boisterous  or  indecent  language,  or  the  use  of  intoxicating  liquors  are  all 
matters  which  a  conductor  should  promptly  report  to  relieve  himself  from 
responsibility. 

As  it  is  important  that  these  employes  should  be  neatly  dressed,  and  as 
tas'.e  in  the  matter  of  dress  differs  so  radically,  it  will  be  found  advantage- 
ous to  prescribe  some  neat  uniform  to  be  worn  at  all  times  when  on  duty. 
This  will  add  not  only  to  their  general  appearance,  but  to  their  efficiency 
as  well.  A  numbered  badge  should  be  worn  at  all  times  when  on  duty  and 
in  a  position  to  be  plainly  visible. 

They  should  treat  each  other  with  respect,  be  cautious  and  considerate, 
guarding  themselves  against  envy,  jealousy,  or  other  unfriendly  feelings, 
refraining  from  all  discreditable  communications  except  to  those  in  author- 
ity and  upon  such  matters  as  it  is  made  their  duty  to  report.  They  should 
use  no  vulgar,  profane,  improper  or  ungentlemanly  language,  nor  be 
guilty  of  any  ungentlemanly  conduct  upwan  the  car  to  passengers  or  others, 
nor  upon  the  company's  premises. 

They  should  be  civil,  courteous.  f)olite  and  attentive  to  passengers  at  all 
times,  be  patient  and  answer  any  reasonable  request  of  passengers,  and 
direct  strangers  and  others  when  requested  the  nearest  and  safest  way  to 
their  place  of  destination.  They  should  abstain  entirely  from  the  use  of 
intoxicating  liquors,  and  should  not  frequent  any  place  where  the  same  are 
sold.  They  should  not  accept  any  fee,  gift,  treat  or  entertainment  of  any 
kind  from  each  other  or  from  any  employ^  of  the  company.  They  should 
attend  punctually  at  the  stable  to  take  out  their  cars,  remain  with  them  at 
all  times  when  en  route,  conform  to  the  running  time  as  near  as  possible 
and  always  stop  and  start  the  car  by  the  prescribed  signal.  The  signal  in 
most  general  use  is  one  bell  to  stop  and  two  bells  to  start,  and  up>on  o{>en 
cars  it  is  customary  jmd  advisable  to  permit  the  use  of  a  whistle  for  signals. 
The  driver  should  signal  the  conductor  by  one  bell  for  each  passenger  get- 
ting on  at  the  front  end  after  the  first  collection  of  fares.  Other  signals 
for  putting  on  the  rear  brake,  for  increasing  speed  or  to  stop  suddenly  are 
usually  provided  for  and  will  be  found  useful  in  an  emergency.  Every 
conductor  should  carry  a  watch,  keep  it  exact  with  the  office  time  and 
start  his  car  from  each  terminus  promptly  at  the  advertised  time. 

The  proper  position  for  a  conductor  when  not  otherwise  engaged  in  the 
performance  of  his  duties,  is  upon  the  rear  platform,  standing  erect  and  on 
the  watch  for  persons  desiring  to  take  the  car.  He  should  not  engage  his 
attention  in  reading,  in  unnecessary  conversation  with  passengers,  nor  in 
any  way  which  would  interfere  with  a  correct  and  prompt  performance  of 
his  duty. 

The  driver  should  stand  erect  with  right  hand  on  brake-handle,  control- 
ling his  horses  with  a  taut  rein,  keeping  a  vigilant  watch  for  persons  who 
may  desire  to  take  the  car,  not  only  in  the  main  but  in  side  streets,  and  at- 
the  same  time  with  a  careful  eye  to  avoid  collision  with  pedestrians  or 
vehicles,  and  should  always  speak  pleasantly  to  teamsters  when  request- 
ing them  to  move.  They  should  both  be  ever  on  the  alert  to  advance  the 
company's  interests  and  always  ready  to  assist  each  other  in  any  emergency. 
Cars  when  heavily  loaded  should  not  be  stopped  on  steep  grades  nor  upon 
curves,  except  to  avoid  accidents.  Jumping  cars  from  the  track  should 
not,  as  a  rule,  be  allowed  ;  on  a  single-track  it  is  more  advisable  to  change 
cars  or  to  run  back  to  the  nearest  turnout. 

When  necessary  to  eject  a  passenger  for  any  cause,  the  aid  of  a  police 
officer  should  be  employed  if  possible.  No  more  force  than  is  absolutely 
necessary  should  at  any  time,  in  such  cases,  be  used  and  the  names  of  re- 
putable witnesses  should  be  obtained.  Suitable  blanks  should  be  furnished 
to  be  filled  out  in  case  of  accident,  and  upon  which  a  full  statement  should 
be  at  once  written  and  delivered  promptly  at  the  office.  Articles  found  in 
the  car  should  be  promptly  turned  in  at  the  office  with  accompanying 
memorandum  giving  particulars. 

SAFETY,    COMFORT    AND    CONVENIENCE   OF   THE    PUBLIC 

The  conductor  comes  in  more  direct  contact  with  the  public  than  the 
driver,  and  while  many  rules  are  only  applicable  to  him  the  driver  should 
should  at  all  tithes  cooperate  with  the  conductor,  as  far  as  he  can,  in  carry- 
ing out  the  rules  in  their  spirit  and  intent. 

The  car  should  be  kept  clean  and  the  lamps  trimmed  at  all  times,  but  it 
will  in  most  instances  be  found  more  advisable  to  provide  special  labor  for 
this  purpose  rather  than  to  make  it  a  part  of  the  duty  of  the  driver  and 
conductor.  Special  assistance  should  be  given  to  ladies,  children,  and 
elderly  or  crippled  persons  getting  in  or  out  of  the  car.  Seats  should 
always  be  provided  as  far  as  possible.  During  cold  and  stormy  weather 
the  doors  should  be  kept  closed  as  much  as  possible.  The  rear  platform 
should  be  kept  as  clear  of  passengers  as  possible  and  children  should 
never  be  allowed  to  ride  upon  either  platform.  Passengers  should  not  be 
allowed  to  stand  in  the  doorways  or  upon  the  steps  when  it  is  possible  to 
avoid  it.  Passengers  should  be  requested  to  alight  at  the  rear  end  from 
the  side  nearest  the  walk.  When  a  lady  leaves  the  car,  care  should  be 
taken  to  observe  that  her  dress  is  entirely  clear  from  the  platform  and  step 
before  giving  the  signal.    Whenever  the  car  is  stopped  at  the  request  of 


any  passenger,  care  should  be  taken  to  observe  that  every  other  person 
upon  the  car  is  in  a  position  of  safety  before  giving  the  signal,  and  passen- 
gers should  be  cautioned  and  prevented  as  far  as  possible  from  leaving  a 
car  while  in  motion.  Expedition  in  receiving  and  landing  passengers  is 
always  desirable,  but  never  at  a  sacrifice  of  safety  to  individuals. 

Disorderly  or  otherwise  obnoxious  persons,  whether  or  not  under  the  in- 
fluence of  liquor,  should  not  be  allowed  to  ride  upon  a  car,  and  any  one 
perceptibly  under  the  influence  of  liquor  should  never  be  permitted  to 
ride  upon  the  front  platform. 

Smoking,  the  carrying  of  dogs,  and  the  distribution  of  hand-bills  and 
peddling  in  the  cars,  are  all  matters  which  should  be  regulated  by  rule. 
The  names  of  principal  streets,  hotels,  depots,  ferry  landings,  public 
squares  and  places  of  amusement  should  t>e  distinctly  announced  as  the 
car  reaches  them.  Provision  baskets  or  soiled  and  greasy  bundles  should 
not  be  allowed  inside  a  ca^r,  and  not  outside  to  the  inconvenience  of  passen- 
gers or  injury  to  cars.  Nothing  should  ever  be  hung  upon  the  rear  brake- 
handle.  The  car  should  always  be  stopjjed  a  reasonable  distance  before 
crossing  a  steam  railroad  track  at  grade,  and  the  conductor  in  the  absence 
of  a  flagman  should  go  forward  and  give  the  signal  to  the  driver  to  ad- 
vance. If  inside  the  car,  the  signal  to  go  ahead  should  not  be  given  with- 
out inquiry  if  all  is  right  and  receiving  an  affirmative  answer.  Passengers 
should  be  notified  of  any  approaching  danger,  as  an  obstruction  in  the 
street. 

The  liability  to  accidents  on  open  cars  is  much  greater  than  on  l>ox-cars, 
because  of  so  many  places  of  entrance  and  exit,  and  consequently  the  very 
highest  degree  of  care  is  necessary  when  running  them. 

COLLECTION    OF    FARES.  ,  •. 

There  are  probably  few  if  any  companies  to-day  who  do  not  provide 
some  sort  of  registering  device  to  be  used  by  the  persons  resf>onsible  for 
the  collection  of  fares,  and  the  rules  governing  the  collection  will  depend 
upon  the  device  used. 

As  a  rule,  the  conductor  should  commence  to  collect  fares  at  the  front 
end  and  work  to  the  rear.  After  fares  have  been  once  collected  the  driver 
should  signal  by  one  bell  for  every  person  getting  upon  the  front  platform, 
and  additional  fares  should  be  collected  as  soon  as  passengers  reach  the 
place  in  the  car  to  which  they  intend  to  go. 

E^ch  fare  should  be  registered  at  the  exact  place  where  it  is  taken,  in 
the  presence  of  the  passenger  paying  it  and  before  another  is  collected. 
Where  fare-boxes  are  used  the  driver  is  also  the  conductor  and  should  not 
be  permitted  to  handle  the  fares,  but  should  see  that  every  passenger's 
fare  is  deposited  in  the  box. 

Having  completed  a  set  of  rules  to  his  satisfaction  no 
railroad  manager  should  stop  there ;  rules,  no  matter  how 
good,  will  not  enforce  themselves,  but  the  better  the 
class  of  men  employed  the  easier  will  it  be  to  enforce 
good  rules. 

Drivers  and  conductors  should  be  not  only  faithful  but 
intelligent,  for  they  are  very  often  called  up>on  to  use 
discretion  in  matters  which  it  is  impossible  to  cover  by 
the  rules. 

As  far  as  possible  these  employes  should  be  selected 
from  among  the  residents  of  the  city  or  town  in  which 
the  road  is  located,  and  such  as  are  favorably  known  and 
endorsed  by  reputable  citizens  of  the  town.  When  first 
employed  they  should  not  be  less  than  twenty-one  nor 
more  than  forty  years  of  age,  energetic  and  of  good  habits. 
The  pay  should  be  sufficient  to  attract  and  hold  such 
men,  and  their  hours  of  labors  should  be  fixed  within  the 
bounds  of  reason. 


Fourth  Annual  Meeting  of  the  Ohio  State  Tramway 

Associatioxu 


The  fourth  annual  meeting  of  the  Ohio  State  Tramway 
Association  was  held  at  the  Boody  House,  Toledo,  Ohio, 
on  November  i8th,  under  the  auspices  of  the  Consoli- 
dated Street-Railway  Company,  of  Toledo,  and  was  a 
most  successful  gathering.  Delegates  were  present  repre- 
senting street-railways  in  Cincinnati,  Dayton,  Springfield, 
Columbus,  Cleveland  and  Toledo.  The  meeting  was 
thoroughly  interesting  and  the  papers  read,  as  announced 
in  the  September  Journal,  exceedingly  valuable  and  in- 
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structive.  Resolutions  were  adopted  calling  for  informa- 
tion and  statistics  on  :  "  Amount,  Kind  and  Frequency  of 
Feeding  Horses,"  "  Causes  of  Accidents  " — for  classifica- 
tion, to  guard  against  recurrences  of  them,  and  "  Insur- 
ance Premiums  and  Losses."  Through  the  courtesy  of  Sec- 
retary Richardson  of  the  American  Street- Rail  way  Asso- 
ciation full  information  was  furnished  on  the  latter  subject. 

The  following  officers  of  the  association  were  elected 
for  the  ensuing  year :  '  - 

President,  C.  B.  Clegg  (secretary,  Dayton  Street-Rail- 
road Company,  Dayton) ;  Vice-President,  Joseph  Stanley 
(vice-president  and  superintendent,  Broadway  and  New- 
burg  Railroad  Company,  Cleveland) ;  Secretary,  H.  A. 
Everett  (secretary  and  treasurer,  East  Cleveland  Railroad 
Company,  Cleveland) ;  Treasurer,  W.  B.  Hayden  (director, 
Columbus  Consolidated  Street- Railway  Company,  Colum- 
bus) ;  Executive  Committee,  the  above-named  officers 
and  A.  E.  Lang,  (secretary,  Toledo  Consolidated  Street- 
Railway  Company,  Toledo). 

The  banquet  of  the  association  was  held  at  the  Boody 
House  in  the  evening,  at  the  conclusion  of  which  the 
convention  adjourned  to  meet  in  Dayton.  Ohio,  on  Wed- 
nesday, November  17th,  1886. 


The  Philadelphia  Electric  Railway. 


The  American  Electric  Railway  Company,  of  Philadel- 
phia, which  has  lately  laid  a  line  along  Ridge  avenue 
from  the  depot  at  Thirty-fifth  and  Dauphin  streets  to 
West  Laurel  Hill,  made  an  experimental  trip  on  Novem- 
ber 28th.  The  new  car,  fitted  with  the  electric  motor,  ran 
out  of  the  depot  and  made  a  perfectly  successful  run  to 
the  end  of  the  road  and  back  to  the  depot. 


A  Cable  Road  in  Binghampton,  N.  Y. 

The  street-car  line  extension  at  Binghampton,  N.  Y., 
to  the  State  Insane  Asylum  in  that  city  was  opened  re- 
cently. The  cars  are  drawn  up  a  steep  bluff  by  a  cable 
and  a  speed  of  twelve  miles  an  hour  was  obtained.  The 
system  differs  from  the  usual  cable  roads,  there  being 
two  cables  in  use  and  no  grip  being  required.  The  in- 
ventor is  Mr.  C.  B.  Fairchild,  a  teacher  in  one  of  the 
New  York  public  schools,  and  the  system  has  been  pro- 
nounced a  decided  success. 


A  Street-Railway  in  Newport,  R.   I. 

A  CHARTER  has  been  obtained  and  the  privilege  of  lay- 
ing tracks  for  a  street-railway  asked  of  the  city  council 
of  Newport,  R.  I.  New  York  and  Boston  capitalists,  re- 
presenting about  $40,000,000  of  real  estate  in  the  city,  pro- 
test against  the  line  as  injurious  to  the  city's  interests,  and 
threaten  to  quit  if  it  is  built ;  certain  carriage  owners  have 
also  stated  that  they  will  not  use  streets  where  rails  are 
laid.  The  city  council  will  submit  the  question  to  the 
voters  at  large.  The  newspapers  and  most  of  the  citizens 
are  in  favor  of  the  railway. 


The  Brooklyn  Elevated  Railway. 

The  first  quarterly  report  of  the  Brooklyn  Elevated 
Railway  Company  shows  an  income  of  S94.824.35,  and 
expenditure  amounting  to  S79,399.i4-    The  railway  was 


not  completed  to  the  Fulton  ferrv  until  after  the  close  of 
the  quarter.  It  is  now  doing  better  than  before,  although 
it  does  not  run  through  the  principal  business  portion  of 
the  city.  The  fare  is  five  cents  at  all  hours  of  the  day  or 
night.  The  company  owning  this  small  elevated  road  in 
Brooklyn  are  so  well  pleased  with  its  success  thus  far, 
that  they  are  trying  to  get  the  right-of-way  to  build  two 
more  lines  in  that  city. 


A  London  Tramway. 


The  mileage  of  the  North  Metropolitan  Tramway  Com- 
pany, of  London,  Eng.,  is  33^  miles  ;  for  which  there  are 
are  220  cars,  2,000  horses,  and  1,000  employes. 


STREET-RAILWAY   NOTES. 


Work  began  this  month  on  the  Chambers  and  Grand 
street  Ferry  Railroad  in  the  lower  part  of  New  York 
City,  and  the  track-construction  was  being  rapidly  pushed 
until  a  temporary  injunction  was  granted  by  the  courts 
on  motion  of  the  New  York  Cable  Railway  Company, 
who  claimed  that  the  former  company  were  infringing 
upon  the  latter's  rights  and  franchises.  The  injunction 
has  since  been  dissolved. 

The  Chicago  Passenger  Railway  Company  opened  its 
line  recently.  It  runs  on  Adams  street  from  Park  to  Des- 
plaines,  thence  south  to  Harrison,  thence  west  to  Western 
avenue.  The  company  is  running  twenty-four  cars  morn- 
ing and  evening  and  twelve  during  the  day,  and  expects  to 
increase  this  number  at  an  early  date.  D.  L.  Hough,  of 
Chicago,  is  president  of  the  company.  . 

The  Van  de  Poele  Electric  Light  Company,  of  Chicago, 
is  building  an  electric  street-railway  at  South  Bend, 
Ind.,  and  has  a  contract  for  a  similar  road  in  Detroit. 
It  has  also  contracted  to  supply  electric  motors  to  the 
Minneapolis,  Lyndale  and  Minnetonka  Railroad  to  operate 
the  portion  of  its  line  within  the  city  limits.  ) 

Ground  has  been  broken  for  the  construction  of  the 
Mount  Vernon  and  East  Chester  Surface  Horse- Rail  road 
to  connect  the  Harlem  and  New  Haven  Railroad  and  so 
on  to  its  terminus  at  the  East  Chester  dock,  near  Pelham 
bridge,  a  distance  of  three  miles. 

The  City  Railway  Company,  of  Trenton,  N.  J.,  opened 
its  new  road  for  operation  this  month.  The  new  road 
branches  from  the  main  line  and  runs  down  Center  street 
to  Riverview.  ;  ;  ;.  -  I       v 

The  Rutland  (Vt.)  Street-Railway  will  soon  be  built. 
Nearly  all  the  $28,000  in  bonds  are  disposed  off,  200  tons 
of  steel  rails  are  ordered,  and  cars  are  being  negotiated  for. 

In  the  department  of  New  Inventions  of  this  month's 
Journal  will  be  found  descriptions  of  a  switching-wheel 
for  street-cars,  a  cable-grip,  and  an  improved  car-strap. 

The  Waterloo  (Iowa)  Street-Railway  was  opened  Nov- 
ember 6th.  It  was  intended  to  be  operated  by  electricity, 
but  this  has  been  found  to  be  impracticable.  I 

The  Little  Rock  (Ark.)  Street-Railway  Company  has 
purchased  the  Citizens'  Railway  for  $100,000.  The  com- 
pletion of  the  new  line  is  now  assured.  | 

Work  on  the  street-railway  at  Tampa,  Fla.,  was  com- 
menced November  i6th. 

Palatka,  Fla.,  is  to  have  a  street-railway. 
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Adams*  Car-Brake. 


Gilbert  L.  Adams,  of  Altoona,  Pa.,  is  the  inventor  of 
an  improved  car-brake,  the  construction  and  operation  of 
which  are  shown  in  the  accompanying  cuts.  Fig.  i  is  a 
plan  view  of  a  car-truck  fitted  with  the  improved  brake 
appliances  ;  Fig.  2  a  longitudinal  sectional  elevation  taken 
on  the  line  .r  .r  in  Fig.  i,  just  at  one  side  of  the  central 
pivot-block  or  fulcrum,  which  is  attached  to  the  central 
spring-beam  of  the  truck,  and  Fig.  3  a  front  elevation  of 
the  spring-beam  and  the  brake  devices,  the  wheels  and 
other  parts  of  the  truck  being  removed  for  the  sake  of 
perspicuity.  In  this  view  are  clearly  shown  the  fulcrum- 
plates  of  both  primary  and  secondary  levers,  and  also  the 
vertical  arms  to  which  the  brake-shoes  are  attached.  The 
brake-shoes  are  removed  in  this  figure,  as  well  as  parts  of 
the  truck.  Fig.  4  is  an  elevation  of  the  brake-shoe  de- 
tached from  the  other  parts,  and  Fig.  5  a  detailed  view 


:    ,;      .     .  ADAMS     CAR-BRAKE.        .         -;         ,       \; 

showing  a  side  elevation  of  the  brake-shoe  and  the  verti- 
cal arm  to  which  the  shoe  is  hung,  the  two  parts  coupled 
together  as  in  use.  r  ..;:;->  ,v         : : 

The  truck,  as  is  usual,  has  a  central  bolster  or  spring- 
plank  A,  made  either  in  one  or  two  parts,  with  end  frames 
B,  in  which  the  axles  of  the  wheels  C,  have  their  support- 
ing or  bearing-boxes.  To  the  central  part  of  the  beam  A, 
near  its  bottom  edge  if  there  is  only  one  beam,  or  if  there 
are  two  near  the  bottom  edge  of  the  lower  beam,  is 
secured  a  fulcrum-block  D,  one  on  each  side  of  the  beam, 
to  which  fulcrum-blocks  are  pivoted  the  lower  ends  of  the 
two  actuating-levers  E.  There  are  also  secured  to  each 
side  of  the  beam  A,  just  inside  of  the  wheels,  two  vertical 
arm-pieces  F,  one  near  each  end  of  the  beam.  These  arm- 
pieces  provide  fulcrum-blocks  for  the  secondary  levers  G, 
as  shown  in  Figs,  i  and  3,  and  also,  by  means  of  their 
upwardly-extending  arms,  attachment-supports  for  the 
brake-shoes,  as  shown  best  in  Fig.  5.  The  brake-shoes 
H,  are  hung  to  the  upper  ends  of  the  arm-pieces  F,  either 
by  links  I,  as  shown  in  Fig.  2,  or,  in  lieu  of  them,  an  arm 
or  connection-piece  cast  solid  with  the  brake-shoe.    In 


either  case  the  brake-shoe  is  allowed  a  swinging  or  pen- 
dulous movement  on  the  coupling-pin  or  pivot  /,  on  which 
it  is  suspended  at  the  top  end  of  the  arm  F.  The  rear  or 
outside  of  each  brake-shoe  has  a  pair  of  lugs  A,  extending 
rearwardly,  and  a  small  slot  formed  between  these  two 
lugs  forms  the  seat  of  the  secondary  lever  G.  The  free  or 
moving  ends  of  the  levers  G,  on  each  side  of  the  beam  A, 
are  coupled  in  an  assembling-clevis  G',  by  a  pivot  or 
coupling  pin  ^.   and   a  slot   in   the   other  side   of    the 


ADAMS    CAR-BRAKE.     . 

assembling  clevis-piece  receives  the  actuating-lever  E, 
which  is  connected  to  the  clevis-piece  by  an  assembling- 
bolt  e. 

As  shown  in  the  cuts,  the  actuating-lever  E,  coupled 
with  the  secondary  levers  G,  form  a  set  of  compwund 
levers  for  applying  pressure  to  the  brake-shoes.  There  is 
one  of  these  sets  of  compound  levers  on  each  side  of  the 
central  beam  A.  as  shown  in  Fig.  i.  The  two  sets  of 
compound  levers  are  actuated  simultaneously,  so  as  to 
apply  all  of  the  brakes  of  a  single  truck  to  the  wheels  of 
that  truck  at  the  same  moment.  For  this  purpose  an 
operating  cord,  chain,  or  rope  I,  preferably  of  wire,  is 
attached  to  the  top  end  of  one  of  the  levers  E,  and  is 
thence  taken  over  to  and  run  around  a  sheave  J',  attached 
to  the  top  end  of  the  other  actuating-lever,  and  thence  it 
is  conducted  back  to  the  operating  brake-rod,  (not  shown), 
and  by  tightening  up  the  cord  or  chain  J,  the  levers  E,  are 
both  drawn  together,  and  thereby  move  the  coupled  sec- 
ondary^ levers  G,  so  as  to  apply  all  of  the  brakes  simul- 
taneously.    :  /'-■.-     •"''•■•■j/'-^.v^N. ■.•',;•"■■'•.  ■:   ,^^-."■.:.  .....^'--■■'l 

The  fulcrum-pieces  D,  and  the  clevis-pieces  G',  have 
several  holes  formed  through  them  for  the  accommoda- 
tion of  the  assembling-pins  or  bolts  to  several  different 
positions,  so  as  to  form  an  adjustment  or  take-up  for  the 
parts  as  they  become  worn  by  use. 


^    ■ 


.1'^ 
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Fig.  3- 


I 


Fig.  4. 


ADAMS     CAR-BRAKE. 


The  advantages  of  this  brake  over  other  brakes  are 
claimed  to  be :  i .  The  elevation  of  the  brake  above  the 
track  or  road-bed,  being  eight  inches  higher  than  that  of 
any  other  brake — thus  avoiding  obstructions  on  the  road- 
bed. 2.  If  any  part  of  this  brake,  or  if  the  whole  brake, 
should  be  detached  or  torn  ofT,  no  damage  could  happen 
as  on  other  brakes.  3.  The  power  gained  by  the  use  of 
the  combined  levers,  etc.,  is  claimed  to  be  at  least  three 
times  greater  than  that  of  any  other  brake,  and  a  brake- 
man  can  handle  the  brake  with  but  one  hand.    4.  The 
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shoes  wear  uniformly  and  are  kept  perfectly  solid  on  the 
tread  all  the  time,  thus  saving  many  shoes — other  brakes 
wear  the  shoes  uneven  and  making  them  useless.  5.  The 
repairs  to  this  brake  will  be  required  much  less  frequently, 
and  when  necessary  can  be  made  at  much  less  expense. 

The  device  is  now  controlled  by  the  inventor  and  by 
Messrs.  Alexander  &  Herr,  of  Altoona,  Pa.,  to  whom  one- 
third  the  patent-rights  have  been  assigned  and  to  whom 
all  communications  should  be  addressed. 


Lowrie's  Switching-Wheel  for  Street-Cars. 


Harvey  C.  Lowrie,  of  Denver,  Col.,  is  the  inventor  of 
an  improved  switching-wheel  for  street-cars,  which  is 
herewith  illustrated  and  described.  In  this  device  the 
inventor  employs  a  switching-flange  or  flange-wheel  which 
is  readily  adjustable  on  the  line  of  the  car-axle,  whereby 
the  flange,  as  a  switching  medium,  may  be  rendered  in- 
operative, or  if  organized,  for  instance,  to  turn  a  car  to 
the  left  hand,  it  being  assumed  that  the  road  on  which 
the  car  travels  is  provided  with  frogs  adapted  to  cooperate 
with  the  properly  adjusted  switch-wheels.  In  what  is 
deemed   its  best  form  the  adjustable  switch-wheel  em- 


Fig.  I. 


LOWRIE  S   SWITCHING-WHEEL  FOR    STREET-CARS. 

bodies  an  ordinary  car-wheel,  so  far  as  flange  and  tread  is 
concerned,  but  having  at  its  inner  and  outer  sides  a  plain 
annular  surface,  near  its  periphery,  pierced  with  lateral 
bolt-holes,  and  a  switch-wheel  flange,  which  is  capable  of 
being  operatively  applied  to  either  side  of  the  car-wheel 
and  to  be  securely  bolted  thereto,  thus  providing  for  the 
adjustment  of  the  switch-wheel  flange  longitudinally  on 
the  line  ol  the  axle  to  the  extent  of  the  thickness  of  each 
wheel,  and  this  can  be  readily  supplemented  by  the  inter- 
position of  rings  of  different  thicknesses  between  the  de- 
tachable flange  and  the  wheel.  With  this  construction 
and  switch-flanges  of  various  diameters,  aud  obvious  cor- 
responding variations  in  the  rail-frogs  of  a  street-railway 
system,  it  will  be  seen  that  any  car  can  in  a  few  minutes 
and  with  but  little  labor  be  adapted  for  service  on  any 
route.         '  ■  '  ■  :  '^-    ■  ■    ■-' 

As  an  equivalent  for  the  construction  stated,  so  far  as 
convenient  shifting  is  concerned,  it  will  be  sometimes 
found  desirable  to  provide  a  switch-flange  with  a  hub  of 
its  own,  and  mount  it  upon  an  axle  inside  of  the  car-wheel ; 
but  such  would  not  embody  the  improvements  unless  it 
were  so  mounted  upon  the  axle — as  by  a  set-screw  and 


key  for  instance — that  it  could  be  readily  adjusted  longi- 
tudinally on  the  axle.      '■.'":;■.;   ;;,  :•:  ,-,.'     -,:'     |     '. 

In  the  accompanying  cuts.  Figs,  i  and  2  illustrate  in 
side  view  and  section  a  car-wheel  provided  on  its  outer 
face  with  a  switch-flange.  Figs.  3  and  4  in  similar  views 
illustrate  a  car-wheel  with  the  switch-flange  applied  to  its 
inner  face ;  Fig.  5  is  a  plan  view  of  one  form  of  frog 
adapted  for  use  with  switch-wheels  ;  Fig.  6  and  7  are  en- 
larged views  of  portions  of  the  frog,  and  Fig.  8  is  a 
sectional  view  of  a  switch-flange  provided  with  its  own 


^  •*        •     -  ■'■'■  Fig.  4.. 

lowrie's  switching-wheel  for  street-cars. 

hub,  and  illustrates  a  method  of  adjustably  mounting  it 
on  a  car-axle  between  the  car-wheels.  !  '  ^  I 

The  car-wheel  A,  has  the  usual  tread  a,  flange  6,  inside 
webs  c,  and  hub  d.  On  its  outer  side,  near  its  periphery, 
the  wheel  has  a  flat  annular  face  or  series  of  faces  e,  and 
a  series  of  lateral  bolt-holes  /,  at  proper  points  around 
the  wheel.  On  its  inner  face  the  wheel  has  a  similar  flat 
face  or  faces  ^',  these  seats  being  the  best  points  for  the 
location  of  the  bolt-holes.         -  ".         y    .•  :  I 

The  switch-flange  B,  may  be  largely  varied  in  its  peri- 
pheral contour  without  departure  from  the  invention  ; 
but  it  must  have  a  series  of  bolt-holes  ^,  coincident  with 
those  on  the  car-wheel,  and  a  fit  surface  near  its  periphery 
to  admit  of  its  being  properly  clamped  upon  the  wheel  by 
the  bolts  //.  The  switch-flanges  may  be  cast  in  one  piece 
or  made  in  two  or  more  segmental  sections ;  but  it  is  pre- 
ferable that  they  be  made  in  two  parts,  as  shown,  and 
formed  of  so-called  "  malleable  iron,"  or  of  wrought  iron 
or  steel,  and  provided  with  lips  /,  at  the  joints,  and  tie- 
bolts,  as  shown,  for  greater  convenience  in  handling,  inci- 
dent to  their  adjustment. 


Fig.  5- 
lowrie's  switching-wheel  for  street-cars. 

In  Fig.  8  the  switch-wheel  B,  has  its  own  web  and  hub, 
and  is  mounted  on  the  car-axle  ^,  so  as  to  be  readily  ad- 
justed longitudinally  thereon.  The  eye  of  the  wheel  is 
large  enough  to  receive  the  axle  freely,  and  also  to  receive 
the  key  /,  and  in  its  hub  there  is  a  set-screw  m.  Other 
means  for  locking  this  flange-wheel  to  the  axle  may  be 
employed  without  departure  from  the  invention,  but  they 
must  be  such  as  to  enable  variations  in  adjustn^ept  to  l>e 
made  with  facility.     -  7  - , jii^    • 
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It  will  be  seen  that  by  loosening  the  set-screw  the  key 
can  be  readily  withdrawn,  and  for  securing  the  wheel  the 
set-screw  is  first  turned  partially  into  contact  with  the 
axle  and  the  key  is  then  driven  into  its  seat ;  but  it  can- 
not be  so  firmly  set  that  it  cannot  be  readily  released  on 
turning  back  the  set-screw.      ;  ■       ;>.\  ■     ;         "  •     ^ 

With  the  detachable  and  adjustable  switch-flanges  or 
the  flange-wheel,  as  shown  in  Fig.  8,  the  frogs  would  in 
each  case  be  constructed  so  as  to  cooperate  with  the  par- 
ticular adjustment.  As,  for  instance,  if  a  branch  track 
were  entered  toward  the  right  hand,  as  seen  in  Fig.  5,  the 


Jftn 


lowrie's  switching-wheel  for  street-cars. 

switch-flange  B,  would  be  located  on  the  outer  side  of 
the  right-hand  front  wheel  of  a  car,  and  when  the  frog  C, 
was  reached,  its  curved  web  n,  would  be  engaged  by  the 
wheel-flange  and  cause  the  car  to  pass  the  frog  properly. 
A  second  switch-flange  on  the  inner  side  oi  the  left-hand 
front  wheel  might  be  also  used  with  a  frog  on  that  side 
of  the  track,  similarly  provided  with  a  guiding-rib  ;  but 
one  flange  and  rib  is  usually  deemed  sufficient. 

It  will  be  readily  seen  that  when  cars  must  be  tempo- 
rarily run  over  routes  other  than  regular  it  will  be  an  easy 
matter  to  adapt  them  to  any  given  route  if  the  rolling- 
stock  superintendent  be  provided  with  a  schedule  giving 
the  number  or  size  of  the  particular  flanges  required  for 
each  turnout  on  all  the  routes ;   and  it  will  be  equally 


/  -■,  ;\.  ..:^::  ■  -.  J ■■-■::■-; ^-  Fig.  8.  .;,  .  ■ -^  '-■. ..  ■  :  - •  ..■•;.  ■.  :^_/  ■ 
lowrie's  switching-wheel  for  street-cars. 

obvious  that  if  both  sides  of  the  wheels  be  provided  with 
switch-flanges  a  car  will  readily  turn  into  properly  con- 
structed frogs,  whether  toward  the  right  hand  or  the  left, 
thus  providing  for  all  possible  contingencies.  A  car 
whose  forward  right  wheel  was  flanged  outside  might  be 
turned  to  the  right  at  one  place,  while  a  car  whose  for- 
ward left  wheel  was  flanged  inside  might  pass  such  turn- 
out, to  be  guided  to  the  right  at  some  further  turnout  as 
desired,  and  so  on.  :': 'V:  [J^.^'-'i' ':''::  ::\'-^  ■''.-■4']^    ■ 


Cuneo's  Car-Coupling. 


John  Cuneo,  of  Vicksburg,  Miss.,  is  the  inventor  of  a 
new  form  of  car-coupling,  the  construction  and  operation 
of  which  are  shown  in  the  accompanying  cuts.  Fig.  i  is 
a  bottom  plan  view  of  two  of  the  couplings  properly  en- 
gaged; Fig.  2  a  partial  side  and  sectional  view  thereof, 
and  Fig.  3  a  top  plan  view  of  one  of  the  couplings. 


CUNEOS  car-coupling. 

The  coupler  consists  of  two  arms  A  A',  of  which  the 
left  A',  is  mortised  into  the  right  and  fastened  thereto  by 
a  pin  a,  a  foot  or  two  in  front  of  the  end.  The  rear  end 
of  the  right  arm  rests  between  two  arcs  of  circles  B  B,  con- 
nected with  and  being  part  of  the  frame,  and  to  which  it 
is  fastened  by  a  pin  /?,  which  passes  through  both  arcs  and 
through  a  hole  mortised  in  the  rear  end  of  the  arm,  and 
which  holds  it  steady  in  place. 

In  the  extreme  rear  end  of  the  right  arm  is  a  steel-spring 
C,  which  passes  through  and  is  securely  fastened  to  a  cap, 
which  is  held  firmly  in  place  by  being  mortised  into  the  arc 
of  the  circles  on  either  side.  The  object  of  this  spring  is 
to  give  play  to  the  arm  and  to  prevent  injuries  from  the 


>        ;    :.  '    CUNEO  S  CAR-COUPLING.        '.V 

cars  when  coupling  or  uncoupling.  The  front  has  two 
jaws,  and  just  in  the  rear  of  the  jaws  a  pin  D,  through  the 
two  arms,  which  is  caught  in  the  teeth  of  the  coupler  and 
held  steady  in  place.  Just  in  the  rear  of  the  pin  is  a  steel- 
spring  E,  which  holds  the  two  arms  or  jaws  together  and 
position.    '  .  V  '*:  •      -     :     . 

F  indicates  the  lever  or  windlass  by  which  the  cars  are 
unlocked  or  uncoupled.  This  shaft  is  journaled  in  the 
arm  A,  and  in  a  bearing-support  A^,  supported  by  the 
arm,  and  just  below  the  jaw  of  the  arm  A,  the  shaft  is  pro- 
vided with  a  cam  or  wedge-block  G,  arranged  to  operate 
close  to  the  jaw  of  the  arm  A,  and  to  detach  therefrom  a 
similar  jaw,  which  has  been  engaged  therewith,  as  shown 
in  proper  in  Fig.  i.  .    '  .         %  ;      ; 


-     ■  ^1  fel^ 
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;-V-:^:  Fig.3.   If 
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It  will  be  noticed  that  the  inner  faces  of  the  ends  of  the 
arms  are  shouldered,  while  their  outer  faces  are  un- 
shouldered,  so  that  w^hen  the  engaged  jaws  are  forced 
apart  the  uncoupling  is  completed  and  there  is  no  danger 
of  another  set  of  shoulders  engaging. 

It  will  also  be  seen  that  the  uncoupling  is  positive,  the 
parts  being  detached  and  forced  out  of  engagement.  The 
forward  ends  of  the  arms  are  slotted  at  u',  for  a  double 
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purpose.  In  the  first  place  they  are  thereby  adapted  to 
couple  with  a  car  using  the  common  link-coupling,  while 
at  the  same  time  this  slot,  fitting  over  the  pin  D,  prevents 
the  jaws  when  coupled  from  becoming  detached  by  inde- 
pendent vertical  play. 

The  inventor  claims  for  this  device  simplicity,  durability 
and  efficiency  in  coupling. 


Toole's   Railway  Semaphore   and   Telegraph   Operator's 
Train-Order  Signal. 

James  N.  Toole,  of  Jackson,  Mich.,  is  the  inventor 
of  improvements  in  railway-signals,  which  are  herewith 
illustrated  and  described.  The  object  of  the  inventor  is 
to  provide  signals  that  can  be  relied  upon  in  all  kinds  of 
weather  and  at  all  times,  and  also  to  reduce  the  cost  of 
such  devices  to  the  lowest  figure. 


A±A 


Fig.  X. 


toole's   railway   semaphore   and    telegraph   operator's 

traln-order  signal. 

In  the  accompanying  cuts.  Figs,  i,  2  and  3  refer  to  the 
semaphore,  and  Fig.  4  to  the  telegraph  operator's  train- 
order  signal. 

Fig.  I  is  a  vertical  view  of  the  long-distance  semaphore 
ready  for  operation.  The  device  is  mounted  on  a  pole  N, 
which  can  be  any  height  desired,  and  is  operated  by  turn- 
ing the  brake-wheel  M,  which  turns  the  drum  J,  and 
causes  the  rocking-shaft  L,  to  turn  in  the  box  F,  and  the 
counter-balance  weit^ht  C,  to  rise  to  an  angle  of  forty-five 


degrees.  This  turns  the  screens  D  D,  over  one-fourth 
and  covers  the  exposed  (or  danger-signal)  light  H,  and 
discloses  the  other  light  which  gives  the  signal  "all  right  " 
in  the  night.  By  this  movement  the  target-board  G,  is 
pulled  down,  from  horizontal  (or  danger-signal)  to  a  per- 
pendicular position,  which  gives  the  signal  "all  right" 
in  the  day. 


Pi?.  2.  Fig.  3 

TOOLE'S     railway    semaphore     AND    TELEGRAPH    OPERATOR'S 
•  TRAIN-ORDER    SIGNAL. 

The  device  can  be  set  for  danger-signal  instantly  by 
kicking  off  the  ratchet-dog  R,  which  lets  the  weight  C, 
descend  to  the  weight-stop  I.  This  weight-stop  I,  is  pro- 
vided with  a  rubber-spring  r,  which  works  perfectly,  as  it 
weakens  the  force  of  the  blow  when  the  weight  C,  comes 
in  contact  with  the  stop  I,  and  prevents  all  bad  effects 
that  would  be  likely  to  occur  from  the  jar  of  the  weight 
C.  Small  chains  T  T,  are  used  over  the  pulleys  P,  when 
it  is  necessary  to  turn  angles.  No.  8  wire  V,  is  used  to 
connect  the  device  at  the  ring/,  with  the  ratchet-drum  J. 
The  wire  V,  can  be  one  mile  in  length,  more  or  less,  and 
can  be  run  over  high  posts  when  it  is  necessary  to  cross 
highways  or  railway-tracks. 


TOOLKS     RAILWAY     SEMAPHORE    AND     TELEGRAPH     OPERATORS 
TRAIN-ORDER    SKiNAL. 

The  inventor  believes  that  kerosene  oil  can  be  used 
with  better  results  when  the  ordinary  glass-lamp  chimney 
is  used,  and  for  this  reason  he  has  provided  the  lamp- 
case  E,  in  which  he  uses  two  common  tin  hand-lamps 
H  H.  The  lamp-case  E,  is  made  of  tin,  and  th^  glass  that 
surrounds  the  lights  slides  in  grooves  on  the  inside. 
This  glass  can  be  of  any  color  desired,  and  is  arranged  so 
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that  it  can  be  changed  or  replaced  in  a  moment's  time. 
The  lamp-case  E,  can  be  reached  with  ease  from  the 
platform  at  the  top  of  the  ladder,  and  it  lifts  off  the  pole 
N,  as  shown  at  K.  The  whole  case  E,  weighs  about  ten 
pounds  and  can  be  conveniently  taken  into  the  station- 
house  to  trim  the  lamps  and  put  them  in  order. 

Fig.  2  is  an  end  view  of  the  lamp-case,  and  Fig.  3  an  end 
view  of  the  screen.  The  lamp-case  E,  is  very  narrow,  which 
brings  the  light  close  to  the  glass  at  front  and  back,  making 
the  light  visible  from  all  directions  except  a  small  space 
directly  toward  the  screened  light  and  at  right  angles  to 
the  track.  This  lamp  has  been  tested  during  the  fiercest 
storms,  and  gives  entire  satisfaction.'  ^      • 

The  inventor  claims  for  this  device  simplicity,  strength, 
durability  and  economy.      ;  ;•  .  -   • ,      :" 

Fig.  4  is  a  vertical  view  of  the  telegraph  operator's 
train-order  signal.  The  fore-arm  K,  is  firmly  secured  to 
the  telegraph  office,  as  shown  at  Y.  To  the  end  of  the 
fore-arm  is  attached  the  circular-box  F.  and  the  fork  B, 
is  secured  on  the  top  of  the  shaft  by  the  set-screw  (/. 
The  signal  is  connected  with  the  operator's  table  O,  and 
the  lever  a,  by  the  rods  U  U,  and  the  angle-irons  Z.  To 
operate  the  signal  the  lever  (i,  is  pulled  back  to  the  hole  I, 
in  the  circle  on"  the  table  O.  and  by  this  movement  the 
shaft  S,  is  turned  one-fourth  around  and  the  signal  "all 
right  "  is  shown.  The  lever  a,  is  provided  with  a  spring 
bolt-lock  that  catches  in  the  holes  I  I.  The  holes  in  the 
circle  are  the  stops  for  the  device,  and  the  lock  being 
always  in  either  hole  the  signal  must  show  either  "  dan- 
ger "  or  "  all  right." 

The  inventor  claims  this  device  to  be  simple,  inexpens- 
ive and  efficient. 


Long's  Lubricator. 

John  M.  W.  Long,  of  Hamilton,  O.,  is  the  inventor  of 
an  improved  lubricator,  which  is  herewith  illustrated  and 
described.  The  invention  has  reference  to  that  class  of 
lubricators  in  which  the  lubricating  material  is  contained 
within  a  cylindrical  cup  and  pressed  upon  by  a  spring- 
loaded  piston  fitted  to  be  adjusted  by  means  of  a  screw. 

In  the  accompanying  cuts.  Fig.  1  is  an  elevation,  and 
Fig.  2  a  vertical  section  of  a  lubricator  constructed  ac- 
cording to  the  invention. 

A  is  a  cylindrically-bored  cup  provided  with  a  shank 
adapted  to  be  threaded,  so  as  to  be  inserted  into  an  engine 
crank-strap,  journal-cap,  and  all  kinds  of  bearing  to  be 
lubricated  ;  B  is  a  removable  cap  attached  to  the  top  of  the 
cup,  as  by  being  screwed  thereon;  C  is  a  hollow  boss  formed 
upon  and  projecting  from  the  top  of  the  cup  and  arranged 
in  the  line  of  the  axis  of  the  bore  of  the  cup ;  D  is  a  pis- 
ton, fitting  within  the  bore  of  the  cup  and  having  an  axial 
hole  threaded  for  a  stem  ;  E  is  a  threaded  stem  screwed 
through  the  piston  and  continuing  upward  through  and 
out  of  the  top  of  the  boss  of  the  cap  ;  F  is  a  handle-like 
head  secured  to  the  upper  end  of  the  stem  ;  G  is  a  pair  of 
lock-nuts  forming  an  adjustable  upwardly-facing  shoulder 
upon  the  stem  ;  and  H  is  a  helical  spring  surrounding  the 
stem  above  the  lock-nuts,  against  which  its  lower  end 
presses,  and  abutting  with  i  ts  upper  end  against  an  in- 
ternal shoulder  at  the  top  of  the  boss  of  the  cap. 

The  piston  is  to  be  provided  with  packing,  and  should 
so  fit  the  bore  of  the  cup  as  to  prevent  the  passage  by  it 
of  th^  lubricating  material  below  it,  and  it  should  be  at 


liberty  to  reciprocate  nicely  within  the  bore  of  the  cup. 
The  stem  and  piston  are  capable  of  a  free  vertical  motion, 
the  stem  sliding  freely  through  the  top  of  the  boss  of  the 
cap,  the  tendency  of  the  spring  being  to  press  the  stem 
downward  as  far  as  the  head  of  the  stem  will  permit. 
The  lock-nut  may  be  adjusted  upon  the  stem  so  as  to  alter 
the  compression  of  the  spring.  If  the  stem  be  turned  by 
revolving  its  head  with  the  fingers,  the  piston  may  be  ad- 
justed upward  or  downward  upon  the  stem,  the  friction 
of  the  piston  against  the  walls  of  the  cup  being  sufficient 
to  prevent  the  piston  from  revolving  with  the  stem. 

In  operation,  the  cup  is  unscrewed  and  removed,  carry- 
ing with  it  the  stem  and  piston.  The  cup  is  then  tilled 
as  full  as  desired  with  tallow  or  other  lubricating  material. 
The  piston  is  then  screwed  upward  upon  the  stem  as  far 


.;;;..  LONG  S  LUKRICATOR.  ;: 

as  the  lock-nuts  will  permit,  after  which  the  p>arts  are  put 
in  place.  The  head  of  the  stem  is  then  revolved,  thus 
causing  the  piston  to  move  downwajd  upon  the  stem. 
When  the  piston  presses  upon  the  lubricating  material,  it 
will  not  freely  move  downward  any  further,  and  conse- 
quently the  continued  screwing  of  the  stem  serves  to 
elevate  the  stem  and  compress  the  spring.  In  this  condi- 
tion the  head  of  the  stem  will  stand  above  the  boss  of  the 
cap,  and  the  piston  will  be  pressed  downward  upon  the 
lubricating  material  by  the  spring.  This  pressure  of  the 
spring  serves  to  expel  constantly  the  lubricating  material 
from  the  cup,  and  when  the  piston  is  moved  downward 
so  far  as  to  exhaust  the  spring  the  stem  may  be  screwed 
upward  again,  and  again  compress  the  spring.  In  this 
manner  the  piston  may  be  moved  downward  upon  the 
stem  at  each  exhaustion  ot  the  spring,  and  the  effect  of 
the  spring  upon  the  piston  may  be  at  any  time  adjusted 
by  manipulating  the  stem  so  as  to  compress  the  spring 
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more  or  less,  and  also  while  the  engine  or  machinery  is  in 
motion,  if  desired,  by  holding  the  hand  on  one  side  or  the 
other  so  the  head  of  stem  will  strike  and  turn.  The  lock- 
nuts  may  be  adjusted  to  alter  the  normal  compression  of 
the  spring. 

It  it  claimed  by  the  inventor  that  his  device  furnishes  a 
simple  and  effective  lubricator,  and  one  that  is  not  liable 
to  derangement. 


Anders'  Cable-Grip, 


David  B.  Anders,  of  Philadelphia,  Pa.,  is  the  inventor 
of  an  improved  cable-grip,  which  is  herewith  illustrated 
and  described  The  object  of  the  invention  is  to  provide 
a  new  and  improved  cable-grip  for  cars  for  the  purpose 
of  gripping  the  cable  of  cable  roads,  and  which  grip  can 
easily  be  raised  out  of  the  way  when  necessary. 
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ANDERS*   CABLE-GRIP. 


In  the  accompanying  cuts.  Fig.  i  is  a  side  view  of  the 
improved  cable-grip  ;  Fig.  2  a  front  view  of  the  same,  and 
Fig.  3  a  detail  view. 

A  flat  bar  A,  projects  downward  from  the  car-floor  B, 
through  the  top  slot  C,  of  the  tunnel  or  trough  C,  in 
which  the  cable  D,  runs.  This  bar  A,  is  connected  by  a 
chain  E,  or  otherwise,  with  a  groove-edged  quadrant  E', 
on  a  shaft  F,  journaled  on  the  car-floor  and  having  an  up- 
wardly-projecting lever  G.  An  arm  I,  projects  upward 
from  the  bar  A,  and  through  a  nut  on  the  end  of  the  arm 
I,  a  screw  H,  passes,  having  a  hand-wheel  J,  on  its  upper 
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end,  and  having  its  lower  end  swiveled  in  the  upper  end 
of  a  rod  K,  guided  in  the  car- floor  and  passing  downward 
in  front  of  the  edge  of  the  bar  A.  On  the  lower  end  of 
the  rod  K,  a  cross-piece  L,  is  secured,  having  a  slot  M, 
into  which  pins  N,  pass,  projecting  from  the  upper  end 
parts  of  two  gripping-levers  O,  which  are  pivoted  to  the 
edge  of  the  bar  A,  at  the  bottom,  and  have  gripping-jaws 
P,  below  the  pivot,  from  which  jaws  lugs  Q,  project  down- 
ward and  from  each  other.     Guide-lugs  R,  project  down- 


ward and  outward  from  the  lower  end  of  the  bar  A,  and 
an  anti-friction  roller  S,  is  journaled  on  the  bottom  edge 
of  the  bar  A,  to  prevent  the  lower  edge  of  the  bar  from 
sliding  on  the  cable,  thus  greatly  reducing  friction. 

The  operation  of  the  device  is  as  follows  :  To  grip  the 
cable,  the  screw  H,  is  turned  to  move  the  rod  K,  upward, 
whereby  the  jaws  P,  are  pressed  firmly  against  the  cable. 
To  release  the  cable,  the  rod  K,  is  moved  downward.  The 
lugs  Q,  guide  the  cable  D,  in  between  the  jaws  P.  When 
the  car  arrives  at  a  cable-crossing  the  cable  D,  is  released 
and  the  lever  G,  swung  down  in  the  direction  of  the  arrow 
a',  whereby  the  bar  A,  is  raised  by  the  chain  E.  When 
the  bar  A,  is  lowered,  the  lugs  R,  guide  the  cable  to  the 
lower  edge  of  the  bar.  Instead  of  providing  the  piece  L, 
with  the  slot  M,  it  may  be  grooved  for  receiving  the  pins 
N,  on  the  upper  ends  of  the  lever  O.  V 

The  grip  is  claimed  to  operate  rapidly  and  grip  the 
cable  firmly. 


Meigs'  Car-Coupling. 


Carlos  D.  Meigs,  of  Ausable  Forks,  N.  Y.,  is  the  in- 
ventor of  an  improved  automatic  car-coupling,  which  is 
herewith  illustrated  and  described.  In  the  accompanying 
cuts.  Fig.  I  is  a  perspective  view  of  the  coupling ;  Fig.  2 
a  plan  view  of  the  coupling-link ;  Fig.  3  a  sectional  view 
thereof  taken  on  line  x  x  of  Fig.  2,  and  Fig.  4  a  detail 
view  in  perspective  of  one  of  the  link-sections. 

A  B  represent  the  draw-heads  upon  the  ends  of  the 
cars,  these  draw-heads  consisting  of  the  face-plates  a,  and 
bars  b  c,  to  the  outer  ends  of  which  the  plates  are  con- 


MElGb     CAR- ecu  HUNG 


nected.  These  skeleton  draw-heads  form  a  light  and 
durable  substitute  for  the  ordinary  draw-heads,  but  any 
form  of  draw-head  may  be  used  in  connection  with  this 
improved  coupling-link.  This  coupling-link  consists  of 
two  sections  or  arms  C  D,  each  formed  with  an  eye-plate 
d,  and  segmental  shouldered  guide  c.  The  opposite  ends 
of  the  link  sections  or  arms  C  D,  terminate  in  hooks  E,  of 
less  thickness  than  the  sections  or  arms,  so  as  to  form 
shoulders  /,  to  act  as  stops  for  the  hooks  E,  when  brought 
together  and  upon  each  other,  thereby  holding  the  arms 
of  the  link  parallel  to  each  other  and  preventing  them 
from  closing  too  far  by  the  action  of  the  spring.  The 
hooks  E,  have  inclined  edges  /,  to  form  cams  to  facilitate 
opening  the  link  when  the  hooked  ends  strike  the  pin  in 
the  opposing  draw-head.  The  eye-plates  d,  are  pivotally 
connected  together  by  a  short  tubular  rivet  g,  extending 
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through  the  holes  in  the  eye-plates  and  afterward  upset- 
ting each  end  of  the  rivet,  as  more  clearly  shown  in  Fig.  3. 
A  flat  spring  F,  is  secured  at  one  end  to  the  outer  edge  of 
the  link-section  or  arm  C,  some  distance  beyond  its 
pivotal  point,  the  spring  being  curved  to  embrace  the 
edge  of  the  eye-plates  d.  The  opposite  end  of  the  spring 
F,  is  unattached  and  perfectly  free  to  move,  a  shoulder  k, 
being  formed  on  the  link-section  or  arm  D,  against  which 
the  free  end  of  the  spring  abuts  when  the  sections  or  arms 
are  opened.  The  pins  h  i,  may  be  of  any  of  the  usual 
forms,  and  the  pin  /,  may  have  a  chain  or  rope  connected 
to  it  and  extending  to  the  side  or  top  of  the  car  for  con- 
venience of  withdrawing  it  in  uncoupling  the  cars.      :- 
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The  spring  F,  as  heretofore  described,  is  attached  to 
the  arms  at  one  end  only,  the  opposite  end  being  free  to 
yield  when  the  link  is  opened.  Thus  the  full  action  of 
the  spring  is  obtained,  with  no  liability  of  its  snapping  or 
breaking,  as  would  be  the  case  were  both  ends  secured. 

The  inventor  claims  for  his  device,  simplicity,  economy 
and  readiness  of  adjustment.  No  structural  change  is  re- 
quired in  the  draw-head,  and  cars  employing  the  coupling 
can  be  coupled  to  those  using  the  old  link-and-pin  coup- 
ling. The  device  is  comprised  entirely  in  the  link  which 
can  be  manufactured  at  short  notice  and  at  small  ex- 
pense. The  device  has  already  been  subjected  to  a  very 
satisfactory  experimental  test.  '  ■.'- 


Bowman's   Car-Strap. 


Edmund  Q.  Bowman,  of  Philadelphia,  Pa.,  is  the  inven- 
tor of  an  improved  car-strap,  which  is  herewith  illustrated 
and  described.  The  general  nature  of  the  invention  is  an 
extensible  car-strap  or  hold  for  passengers,  principally  in 
street-cars ;  and  its  object  is  to  provide  such  an  article 
that  normally  hangs  suspended  at  a  certain  height  from 
the  usual  rod  or  other  point  of  support  secured  on  each 
side  of  and  below  the  top  of  the  car,  but  which  may  be 
drawn  down,  against  the  stress  of  a  suitable  spring,  so  as 
to  serve  as  a  convenient  hold  for  persons  of  comparatively 
short  stature.,.;  ■■  .■^■;.:•.,^  _■."•■,:..■■•■..-:  •:- 

In  the  accompanying  cuts.  Fig.  i  is  a  side  elevation 
showing  the  strap  as  extended,  and  Fig.  2  a  longitudinal 
section  through  the  middle  of  Fig.  i,  with  the  cord  or 
strap  in  its  normal  or  retracted  position. 

A  is  a  handle,  preferably  of  wood,  of  any  desired  con- 
tour, that  shown  in  the  drawing  being  thought  most  suit- 
able, as  being  a  convenient  form  to  be  grasped  by  the 
hand.  In  this  handle  a  longitudinal  hole  B,  is  made, 
leaving  an  offset  o,  near  the  lower  end  to  constitute  a  sup- 
port for  the  end  of  an  open  spiral-spring  S,  which  is  in- 
troduced into  the  recess.    A  cord  or  strap  C,  is  passed 


within  the  spring,  and  attached  in  any  convenient  manner 
to  the  upper  end  of  the  cord  is  a  head  or  button  d,  that 
bears  upon  the  upper  end  of  the  spring.  A  neat  and 
simple  mode  of  securing  the  button  to  the  cord  is  by 
means  of  one  or  more  pins  /,  driven  through  a  hole  or 
holes  in  the  side  of  the  button  into  the  cord.  To  the 
lower  end  of  the  cord  C,  is  fastened  in  a  like  manner — 
that  is,  by  a  pin  p — a  transverse  or  other  convenient 
handle  E,  adapted  to  be  grasped  by  the  hand.  The  verti- 
cal handle  A,  may  be  suspended  from  the  usual  rods  or 
supports  /,  which  are  secured  to  the  upper  sides  of  the 
car  by  means  of  a  buckle-strap^,  or  otherwise.  Normally, 
the  handle  E,  is  held  up  against  the  part  A,  by  the  stress 
of  the  spring  S  ;  but  when  the  former  is  grasp>ed  by  the 
passenger  and  drawn  down  it  will  be  practically  extended. 
In  fact,  the  cord   itself,  if  made  long  enough  to  project  a 


/i 
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Fig.  I.  Fig.  2.  • 

howman's  car-strap. 

sufficient  distance  below  the  part  A,  will  serve  as  a  hold 
in  lieu  of  the  handle.  The  advantage  of  having  an  ex- 
tensible car-strap  is  that  when  not  in  actual  use  it  remains 
at  such  a  height  above  the  floot  or  seats  of  the  car  that  it 
will  not  interfere  with  the  movements  of  the  occupants  of 
the  car,  yet  it  may  be  reached  by  persons  of  short  stature, 
and  drawn  down  to  a  convenient  height,  the  part  A,  serv- 
ing also  as  a  hold  for  tall  persons. 

It  is  claimed  by  the  inventor  that  the  use  of  this  device 
does  away  with  the  soiled  and  unsightly  car-straps  in 
ordinary  use,  and  that  great  additional  advantage  is 
secured  in  the  fact  that  persons  of  different  heights  can 
hold  the  improved  strap  with  comfort.  The  inventor  is 
manufacturing  the  strap  and  having  them  made  of  hard 
wood,  ebonized,  with  nickel-plated  trimmings,  in  which 
form  they  will  be  ornaraeptal  to  the  car. 


■  ■'  *. '"'     ^  '■• 
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V  Davies'  System  of  Railway  Rail-Fastening. 

Gen.  Thomas  A.  Davies.  of  New  York  City,  is  the 
inventor  of  an  improved  system  of  railway  rail-fasteninp^, 
which  is  herewith  illustrated  and  described.  The  sys- 
tem consists  of  a  new  fish-plate  and  fulcrum  spring  or 
its  equivalent  spring-washer  making,  as  claimed,  a  perma- 
nent elastic  joint ;  two  new  forms  of  spikes  to  be  driven  at 
an  angle  into  the  tie  ;  a  stay-plate  driven  back  of  the  spike 
across  the  grain  of  the  wood,  and  a  center.fastening  for  the 
rail  and  metallic  friction-plates  to  prevent  the  rail  from 
cutting  the  tie.  The  device  is  protected  by  eight  patents, 
and  its  various  parts  will  be  described  separately. 


Fig.   I. 

davies'    SVSrKM     OF    RAILWAY    RA IL-KASTKNING. 

Fig.  I  represents  the  three-bearing  fish-plates;  F  F 
represents  the  cross-section  of  a  pair  of  these  fish-plates. 
They  are  the  strap  fish-plates  with  the  usual  holes  for 
bolts,  with  a  rib  drawn  upon  the  upper  inside  face  to 
insure  a  firm  bearing  on  each  side  of  the  web  of  the  rails, 
and  also  a  bearing  upon  the  upper  and  lower  bevels  of 
the  rails.  These  plates  are  to  be  drawn  out  to  fit  in  this 
manner  any  sized  rail.  The  plates  with  their  bearings  are 
kept  continually  in  their  places  by  the  ordinary  nuts  and 
bolts  acting  upon  powerful  fulcrum-springs,  or  metallic 
spring-washers,  as  will  hereafter  be  described.  It  is 
claimed  that  there  will  be  no  wear  to  these  plates  if  the 
bearings  are  kept  up  continually,  because  there  is  nothing 
that  can  give,  and  hence  no  wear.  It  is  the  keeping  up  of 
these  bearings  that  is  the  essence  of  the  device  and  makes 
the  joint  perpetual. 

Fig.  2  relates  to  the  powerful  fulcrum-spring.  This 
spring  is  represented  in  full  size  and  shape,  and  it  is  made 
of  the  best  spring  steel  tempered  ^V  inch  thick,  2^  inches 
wide  and  i^  inches  longer  than  the  distance  between  the 
centers  of  the  bolts  over  which  it  operates  by  means  of 
slots  in  the  ends  of  the  spring.     The  tv.o  arms  of  the 


spring  from  the  center  are  made  straight.  The  spring 
has  a  recoil  to  each  end  of  y$  inch  and,  as  near  as  experi- 
ment could  prove,  has  a  recoil  power  equal  to  one  ton 
weight  on  account  of  its  shortness.  •    .,  .1    ■ 

To  make  the  joint,  the  fish-plates  are  set  in  at  the  top 
and  then  their  bottom  slid  on  the  lower  bev^e!  until  the 
three  bearings  are  attained.  The  bolts  are  then  inserted  in 
the  usual  way,  and  the  springs  are  put  over  the  bolts,  the 
bolts  protuding  through  the  slots  in  the  springs  with  the 
angles  of  the  springs  resting  against  the  fish-plate.  The 
nuts  are  then  screwed  on  and  this  is  continued  until  the 
ends  of  the  springs  touch  the  fish-plates.  The  bolts  and 
fish-plates  arc  then  smartly  hammered  up  to  their  bear- 
ings and  if  the  ends  of  the  springs  are  then  away  from 
the  fish-plates,  the  nuts  are  screwed  up  again  until  the 
ends  of  the  springs  just  touch  the  plate.  A  center  punch 
is  then  taken  and  the  point  placed  on  the  angle  between 
the  nut  and  the  screw.  It  is  given  two  or  three  raps  of 
a  hammer  on  the  punch  which  will  destroy  the  continuity 
of  the  thread  of  the  screw  but  will  not  injure  the  screw. 
If  the  nut  is  required  to  be  taken  off,  a  wrench  applied  to 
the  nut  will  recut  the  thread  and  the  screw  be  as  good  as 
new.     The  joint  is  then  complete.     In  Fig.  i,  F  F  are  the 


Fig.  2. 

DAVIF.S'    SYSTEM   OF     RAILWAY    RAIL-FASTENINC. 

fish-plates,  S  the  springs,  B  the  bolts,  N  the  nuts,  R  the 
rail,  and  T  the  tie.  It  is  claimed  that  there  will  be  about 
two  tons  pressure  on  both  plates  to  keep  them  to  their 
bearings  ;  while  the  bolts  will  never  break  unless  they  are 
defective,  for  they  are  held  by  the  elastic  springs  which 
will  give  and  take  to  any  contraction  or  expansion  or  any 
sudden  force.  It  is  also  claimed  that  these  plates,  springs 
and  bolts,  from  experiments  made,  will  never  wear  and 
will  remain  as  they  are  put  during  the  life  of  the  rail.  If, 
however,  some  wear  does  take  place  between  the  rail 
and  the  fish-plates,  the  springs  will  take  it  up  and  the 
bearings  will  still  be  continued  and  maintained. 

The  inventor  gives  the  following  result  of  an  experi- 
mental test  of  these  joints  and  his  deductions  therefrom  : 

"  These  joints  have  been  in  use  in  the  Grand  Union 
Depot  and  New  York  Central  yard  for  eighteen  months 
where  the  wear  is  estimated  to  be  equal  to  twelve  times 
the  wear  on  the  main  line  outside.  So  that  they  have 
had  a  wear  equal  to  eighteen  years  on  the  main  line  of 
the  New  York  Central,  a  road  doing  an  immense  traffic 
second  to  none  in  the  country.  The  joints  have  never 
been  touched  or  repaired,  nor  a  nut  tightened,  nor  a  bolt 
broken,  and  they  are  as  rigid  and  strong  and  perfect  to- 
day as  they  were  the  day  they  were  made,  while  every 
other  joint  in  the  yard,  made  with  the  most  approved 
forms  of  fish-plates,  has  undergone  repairs  from  broken 
bolts,  or  has  been  tightened  by  screwing  up  the  nuts  time 
and  again. 
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"  The  joint  has,  therefore,  well  earned  its  name  of  the 
perpetual  elastic  joint  which  makes  the  continuous  rail 
long  sought  for,  but  never  before  attained.  This  insures 
pleasant  riding  and  will  do  away  with  the  "click-a-ti- 
click  "  so  annoying  to  travelers,  resulting  from  imperfect 
and  yielding  joints.  To  the  railway  investor  the  imperfect 
joint  is  the  thief  of  his  profits,  while  a  perfect  joint  and 
rigidly  held  rail  to  the  ties  reduces  all  wear  of  track  and 
rolling-stock  to  the  minimum." 

Another  peculiarity  of  the  device  is  the  oblique-headed 
spike.  To  all  observers  it  is  well  known  that  however 
good  a  bearing  against  the  rail  the  common  railway  spike 
may  have  when  it  is  first  driven  perpendicularly  into  the 
tie,  it  takes  but  a  few  trains  over  the  road  to  draw  the 


'■■■y-':'  '  Fig.  3.  ' 
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spikes  upward  slightly,  and  the  surging  of  the  engines 
and  cars  sideways  will  slightly  crush  the  wood  fibre  of 
the  tie  behind  the  spikes  sufficient  to  leave  the  rail  free 
from  the  spikes.  The  oblique-headed  spike,  here  shown, 
has  the  same  body  as  the  common  spike  and  the  head  is 
the  same.  It  is  made,  however,  with  the  head  inclined  to 
the  body  (see  L,  in  Fig.  4),  and  when  driven  at  an  angle  of 
about  forty  degrees  from  a  perpendicular,  the  head  will  have 
the  same  bearing  on  the  flange  of  the  rail  as  the  straight 
spike.  This  spike,  it  is  claimed,  can  never  be  drawn  from 
its  place  by  any  upward  motion  of  the  rail  and  is  strong 
enough  to  hold  the  tie  to  the  rail  under  any  circum- 
stances. -.;-■'■■■    '■     ':■..'- :'':^'.---  ,:.'•"•';.  .',;.• 


,,>;:/::;■;■  ^  //■.;'      Fig.  4.  ■    '   ^   ^ 
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The  inventor  gives  the  following  as  the  defects  of  the 
old  system  of  rail-fastenings  and  the  benefits  of  the  new, 
as  substantially  set  forth  in  the  patent  specifications  : 

"The  spikes  may  remain  in  place,  but  the  rail  is  free  to 
move  within  the  end  fastenings  of  the  rail,  and  also  to  the 
right  and  left;  all  of  which  motions  are  at  first  small  but 
sufficient  to  do  great  mischief  to  the  tie,  and  sometimes 
to  the  spike,  resulting  in  the  spreading  apart  of  the  rails, 
when  damage  and  accidents  ensue.  These  are  not  com- 
mon on  well-constructed  roads,  but  on  any  road,  if  the 
spikes  are  loose  on  the  inside  of  the  rail,  the  rail  may 


roll  and  produce  the  same  results.  In  this  view  the  spike 
is  a  very  important  factor  in  railroading  and  important  to 
be  so  made  and  driven  that  it  cannot  be  drawn  by  any 
upward  motion  of  the  rail,  or  the  fibres  of  the  wood  tie 
be  crushed  behind  the  spike.  As  soon  as  the  spikes  be- 
come even  slightly  loosened  the  rail,  as  before  stated,  can 
move  slightly  on  the  wood  Of  the  tie  in  any  direction,  rmd 
the  sand  getting  in  between  the  tie  apd  the  rail  will  per- 
form the  same  duty  in  cutting  away  the  tie  that  the  saw 
does  in  cutting  stone  when  fed  with  sand  and  water. 
Comparatively  few  ties  last  until  decay  ends  their  useful- 
ness— they  are  mostly  cut  out  and  destroyed  by  the  ever- 
running  rail-saw.  The  oblique-headed  spike  driven  into 
the  tis  at  an  angle  from  a  perpendicular  of  forty  degrees 
will  effectually  prevent  the  rail  from  ever  drawing  the 
spike  by  any  upward  motion  of  the  rail. 

"  This,  however,  is  meeting  but  one  phase  of  the  trouble. 
The  most  important  point  is  to  keep  the  rail  from  moving 
endwise  or  laterally  and  then  get  such  a  bearing  on  the 
tie  that  it  will  not  cut.  and  then  every  difficulty  is  solved. 
The  rail  will  then  be  held  in  place  so  that  it  can  do  no 
damage  and  is  safe  in  these  respects  against  injury  or 
accident.    In  order  that  the  spike  shall  not  cripple  the 
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wood  fibre  of  the  tie,  a  spike  slay-plate  has  been  invented  ; 
this  will  prevent  the  side  motion  of  the  rail.  To  prevent 
the  end  motion  the  center  fastening  of  the  rail  is  used. 
To  prevent  the  cutting  of  the  tie  by  the  rail,  friction- 
plates  driven  into  the  tie  under  the  rail  are  used." 

L  L,  in  Fig  4,  refer  to  the  conical  and  square-head  spike. 
This  form  of  spike  differs  from  the  oblique-head  spike  in 
that  it  can  be  used  to  be  driven  perpendicular  into  the 
tie  or  at  any  assumed  angle  right  or  left,  and  still  have 
a  complete  yet  the  same  bearing  upon  the  incline  of  the 
lower  level  of  the  rail.  The  lower  or  contact  surface  of 
the  head  is  made  in  the  shape  of  the  frustum  of  a  cone 
which  will  fit  the  surface  of  the  lower  bevel  of  the  rail  no 
matter  at  what  angle  it  may  be  driven  into  the  tie.  It  is 
claimed  that  it  is  stronger  in  the  head  for  the  same 
amount  of  metal  used  than  any  other  form  of  spike  made 
with  a  head  to  be  drawn  out  by  a  spike  crow-bar. 

The  spike  stay-plate  is  an  iron  wedge  about  two  inches 
square,  one-quarter  inch  at  the  top  and  sharp  at  the  bot- 
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torn,  and  is  represented  in  Fig.  i  back  of  the  spike  driven 
into  the  tie.  It  is  also  represented  at  P,  in  Fig.  3 ;  in 
Fig.  5,  and  in  full  at  P,  in  Fig.  4. 

This  plate  is  first  driven  into  the  tie  the  width  of  the 
body  of  the  spike  from  the  rail  across  the  grain  of  the 
wood  ;  then  the  spike  is  driven  at  an  angle  of  about  forty 
degrees  from  a  perpendicular  between  the  rail  and  the  plate. 
These  plates  are  intended  to  be  used  on  the  outside  of 
straight  tracks,  one  to  each  second  tie,  also  on  the  outside 
of  gentle  curves  one  to  each  tie,  and  on  sharp  curves  two 
spikes  and  two  stay-plates  to  each  tie.  These  stay-plates 
reinforce  the  fibre  of  the  wood  so  that  no  mov^ement  of 
the  rail,  it  is  claimed,  can  take  place  outward. 

Fig.  5  represents  the  center  fastening.  The  rail-clips 
are  made  in  the  rail  at  c  c,  the  depth  of  the  width  of  the. 
body  of  the  spike,  not  opposite  each  other  but  to  the  right 
and  left  of  the  center  of  the  ties.  The  stay-plates  are 
then  driven  into  the  tie  snug  to  the  rail  and  opposite  the 
clips,  and  left  to  project  one-quarter  inch  above  the  ties. 
The  clips  are  three-quarters  of  an  inch  long  and  one-half 
inch  deep.  The  two  spikes,  either  oblique-headed  or 
conical-headed,  are  started  into  each  clip  and  both  spikes 
driven  at  the  same  time  at  such  an  angle  that  the  spikes 
will  bind  on  the  sides  of  the  clips  and  the  stay-plates 
when  driven  home  to  their  places. 

The  inventor  gives  the  following  as  substantially  set 
forth  in  the  patent  specifications  : 

"  There  is  an  objection  to  clipping  the  flanges  of  the 
steel-rail  and,  /^^r  se,  that  objection  is  sound  where  noth- 
ing is  to  be  gained  by  doing  so.  But  if  there  is  a  valuable 
object  to  be  gained,  and  the  gain  is  worth  more  than  any 
risk  of  danger,  it  is  equally  sound  to  do  it.  But  if  it  is 
seen  that  the  clip  which  weakens  the  rail  in  fact,  though 
practicably  does  not  injure  its  utility,  is  made  up  by  rein- 
forcing its  strength  at  the  clip,  then  the  objection  falls  to 
the  ground.  This  arrangement  of  spikes  and  stay-plates 
with  the  solid  bearing  on  the  tie  and  friction-plates  in  the 
tie,  reinforces  the  strength  of  the  rail,  and  the  rail  thus 
reinforced  is  absolutely  stronger  at  this  point  than  at  any 
point  not  reinforced." 

The  friction-plates  in  the  tie  are  simply  the  inexpensive 
stay-plates  driven  into  the  tie  diagonally  across  its  grain 
and  level  with  the  top  of  the  tie,  as  represented  in  Fig.  5, 
where  the  rail  is  broken  to  expose  them.  The  rail  will 
then  have  a  full  bearing  on  the  wood  and  on  the  top  of 
the  stay-plates  and,  it  is  claimed,  the  stay-plates  will  pre- 
vent any  wearing  of  the  wood  of  the  ties. 

By  these  devices,  it  is  claimed,  the  rail  will  be  held 
firmly  to  its  place  on  the  ties  ;  that  the  rail  acting  as  a  saw 
will  no  longer  do  its  mischief;  that  the  perpetual  elastic 
joint  will  give  the  continuous  smooth  rail,  and  that  the 
new  system  of  fastenings  will  save  expense  in  wear  and 
tear  of  track  and  rolling-stock  equal  to  a  small  dividend 
on  the  stock  of  any  road  as  against  the  expense  of  repairs 
of  the  present  old  system.  It  is  also  claimed  that  the  cost 
of  new  work  under  the  new  system,  including  a  small 
royalty  to  the  patentee,  will  not  exceed  the  corresponding 
cost  under  the  old  system.  The  present  old  system  can 
be  altered  to  the  new  by  a  small  expense  compared  with 
the  benefits  to  be  derived  therefrom. 

Further  information  concerning  the  system  can  be  ob- 
tained from  Eliphalet  Wood,  manager  of  the  Walter  A. 
Wood  Mowing  and  Reaping  Machine  Company,  191  Ful- 
ton street.  New  York  City. 


Sprague's  Railway-Station  Signal. 


Arthur  A.  Sprague,  of  San  Rafael,  Cal.,  has  recently 
invented  an  improved  signal  for  railway-stations,  which 
is  herewith  illustrated  and  described.  The  device  is  de- 
signed to  serve  as  a  day  and  night  signal,  station-sign  and 
light,  and  it  consists  of  a  case  supported  upon  an  arm 
which  projects  from  the  side  of  the  station-building,  or 
other  convenient  point,  one  end  of  the  case  being  formed 
with  opaque  sides  and  the  other  end  having  transparent 
glasses  in  the  sides,  so  that  a  light  which  is  set  within 
that  end  may  be  seen  from  both  sides  and  the  end.  The 
opposite  end  contains  a  frame-work  having  colored  glasses 
or  lenses  set  therein,  and  this  is  operated  by  a  mechanism 
connected  with  the  interior  of  the  office.  In  connection 
with  this  lamp,  similarly-colored  signal-boards  or  targets 
are  employed,  which  are  also  connected  with  the  same 
operating  mechanism  so  that  they  will  be  moved  in  con- 
junction with  the  lenses.  The  colored  lenses  and  colored 
boards  when  not  in  use  are  kept  entirely  out  of  sight. 


^^^^^^^^^^S 


Fig.  I. 


SPRAGUE  S   RAILWAY-STATION   SIGNAL. 

In  the  accompanying  cuts,  Fig.  i  is  a  view  of  the  aj)- 
paratus,  showing  the  signal  in  a  position  to  allow  the 
train  to  pass ;  Fig.  2  shows  the  apparatus  in  position  to 
stop  a  train ;  Fig.  3  is  an  enlarged  perspective  view  of  the 
device,  and  Fig.  4  a  plan  of  the  same.  '  j  • 

A  is  the  side  of  the  station-house,  a  post  or  other  suit- 
able structure  from  a  projecting  arm  B,  and  may  extend 
horizontally  outward  toward  the  track  of  the  railway. 
Upon  this  arm  is  supported  a  case  C.  The  outer  end  of 
this  case  has  open  sides  with  transparent  glasses  fixed  in 
them,  and  a  lamp  D,  may  be  placed  in  this  portion  of  the 
case,  so  that  its  light  can  be  seen  along  the  line  of  the 
track  from  either  direction,  and  it  may  also  be  seen  from 
the  end  of  the  case,  which  is  also  glazed.  The  end  may 
be  in  the  form  of  a  hinged  door,  which  can  be  opened  for 
the  ready  inspection  and  adjustment  of  the  lamp  within. 
The  opposite  end  of  the  box  or  case  C,  has  close  opaque 
sides  and  ends,  as  shown,  v  I. 

Within  the  box,  a  frame-work  E,  is  fitted  to  travel 
freely,  so  that  it  may  be  moved  from  end  to  end  of  the 
box.  It  is  preferably  mounted  upon  small  wheels  or 
rollers,  so  as  to  travel  easily,  and  it  has  fixed  in  its  sides 


..->->/  ■.-'*'>v 
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two  colored  glasses  or  lenses,  so  that  when  this  traveling 
frame  is  moved  forward  it  passes  upon  each  side  of  the 
stationary  lamp,  and  the  lenses  cover  the  white  glass  from 
the  interior,  so  that  the  only  light  seen  will  be  colored. 
This  frame-work  with  its  lenses  is  caused  to  travel  back 
and  forth  within  the  lamp-case  by  means  of  a  rod  or  arm 
G,  which  connects  with  the  upper  end  of  a  lev^er  H,  ful- 
crumed  to  some  convenient  point  within  the  station- 
building,  preferably  within  reach  of  the  station-agent  or 
telegraph  operator.      '      ^\  .   'iy  :v      ""''•:-: ': 

The  lower  end  of  the  lever  may  have  a  disk  or  target 
attached  to  it,  and  the  wall  along  which  it  moves  has  two 
circular  knobs  I,  formed  upon  it,  one  being  white  and 
corresponding  with  the  white  glass  in  the  lamp-box,  and 
the  other  being  colored  to  correspond  with  the  movable 
lenses.  When  the  lever  is  moved  so  that  the  disk  upon 
its  lower  end  stands  against  the  white  knob,  it  will  show 
that  the  white  light  is  exposed  and  the  colored  lenses 
concealed.  When  the  lever  is  moved  so  that  the  disk 
stands  against  or  over  the  colored  knob,  it  will  indicate 
that  the  colored  lenses  have  been  moved  forward  so  that 
the  colored  light  is  thrown  along  the  line  of  the  track. 


Fig.  2.  ..•.-■-■•;:- 

si'rague's  railway-station  signal. 

In  order  to  provide  a  corresponding  daylight-signal,  a 
board  J,  of  sufficient  width,  projects  below  the  arm  which 
supports  the  lamp-case,  and  this  board  is  painted  the 
same  color  as  the  lenses.  Upon  each  side  of  this  board 
another  board  K,  is  hinged,  so  that  they  may  be  opened 
outwardly  from  it  in  each  direction,  and  stand  at  right 
angles  with  it ;  or  they  may  be  closed  together  so  as  to 
cover  it  entirely.  The  outer  faces  of  these  hinged  boards 
are  painted  white,  and  may  have  the  station  name  upon 
them  if  desired.  The  inner  faces  are  painted  of  the  same 
color  as  the  station-signal.  In  order  to  operate  these 
hinged  wings,  a  rod  L,  is  connected  with  the  lever  H, 
inside  the  station-house  below  the  fulcrum,  and  extends 
out  horizontally  beneath  the  colored  signal-board,  having 
suitable  guides  within  which  it  moves  so  as  to  keep  it  in 
proper  line.  To  this  rod  the  inner  side  of  two  other  rods 
M,  are  pivoted  or  hinged,  while  their  outer  or  opposite 
ends  are  pivoted  to  the  hinged  wings  or  boards  near  their 
hinges.  From  this  construction  it  will  be  seen  that  when 
the  lever  is  moved  so  as  to  push  the  rod  outward,  the 
hinged  wings  will  be  closed  against  each  side  of  the 
colored  signal-board  so  as  to  cover  and  conceal  it  entirely, 


and  when  the  rod  is  drawn  back  it  operates  through 
connecting-rods  M,  to  swing  the  wings  back  until  they 
stand  at  right  angles  with  the  signal-board  or  target. 
The  movement  of  these  wings  is  simultaneous  and  corre- 
sponding with  that  of  the  colored  lenses  in  the  lamp-case, 
so  that  when  the  lenses  are  projected  forward  to  produce 
a  colored  light  the  wings  will  be  swung  outward  so  as  to 


Fig.  3- 
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expose  the  signal  board  or  target,  and  when  the  lenses 
are  withdrawn  so  as  to  expose  the  white  light,  the  hinged 
wings  will  be  closed  upon  the  colored  signal-board  or 
target  so  as  to  entirely  conceal  it  and  leave  their  white 
outer  sides  exposed  to  correspond  with  the  white  light 
which  will  be  exposed  in  the  lamp-case. 

By  this  construction  the  mechanism  which  is  necessary 
for  operating  the  station-signal  is  simplified,  no  gears, 
weights,  or  springs  are  necessary,  and  the  operation  of 


sprague's  RAiLtv ay-station  signal, 

the  whole  device  is  positive,  while  the  exact  position  of 
the  parts  is  indicated  by  the  glasses  at  the  lever  by  which 
they  are  operated  within  the  office.  In  this  device  only 
one  signal  can  be  seen  at  one  time,  the  other  being 
entirely  covered  and  concealed,  and  by  moving  the  lenses 
inside  of  the  lamp-case  they  will  never  be  affected  by 
snow  or  sleet  so  as  to  render  them  dim.:      •■>-  -  . 

The  signal  is  now  in  practical  use  on  the  North  Pacific 
Coast  Railroad,  where  it  is  giving  satisfaction. 


Riggin  &  Gummerson's  Railway  Gate. 


Cornelius  S.  Riggin  and  Albert  E.  Gummerson,  of 
Newark,  N.  J.,  are  the  inventors  of  an  improved  railway 
gate  for  grade-crossings,  which  is  herewith  illustrated  and 
described.  This  invention  consists  in  the  combination, 
with  the  gate,  of  oscillating  arms  mounted  upon  shafts 
above  the  opposite  ends  of  the  gate,  connections  from  the 
arms  to  the  gate,  pulleys  connected  with  the  arms  to 
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actuate  them  simultaueously,  crossed  ropes  applied  to  the 
pulleys  to  operate  them  in  different  directions,  a  hand- 
lever,  and  a  connection  from  the  hand-lever  to  the  pulleys 
for  oscillating  the  pulleys  by  the  vibrations  of  the  lever; 
and  it  also  consists  in  a  modification  thereof,  including 
counterbalance  weights. 

The  accompanying  cut  is  an  elevation  of  the  gate  having 
the  hand-lever  connected  with  the  vibrating  arms  and 
wheels  by  rods  and  cranks. 

A  is  the  gate,  fitted  to  slide  between  posts  B,  and  E 
are  the  lifting-arms  secured  upon  shafts  F,  at  the  tops  of 
the  posts  B.  These  arms  are  coupled  to  the  gate  by  links 
G,  and  are  secured  to  the  shaft  F,  so  as  to  turn  with  the 
pulleys  G',  the  pulleys  being  so  connected  as  to  turn  in 
opposite  directions  by  means  of  crossed  ropes  H,  which 
have  their  ends  securely  attached  to  the  rims  of  the  pul- 
leys. The  arms  both  point  in  toward  the  middle  of  the 
gate,  and  serve  to  raise  the  ends  of  the  gate  equally  when 


tation  of  the  pulleys  G',  and  thus  enables  the  gate  to  be 
operated  by  a  single  movement  of  a  hand-lever.  .  >  y 

The  posts  B,  are  capped  at  the  top  to  hold  them  se- 
curely together,  these  caps  also  serving  as  a  box  to  hold 
the  shaft.  The  posts  may  be  made  of  either  wood  or 
iron,  as  desired.  In  the  former  case  they  would  be  8  x 
12  inches  in  size,  and  in  the  latter  commensurably  smaller. 
The  gates  may  also  be  constructed  of  either  wood  or  iron, 
but  the  former  material  is  equally  efficient  and  at  the 
same  time  lighter  and  more  inexpensive. 

The  gates  are  supplied  with  an  alarm  bell,  oper- 
ating automatically,  and  the  entire  mechanism  of  the 
gates  is  above  ground,  being  thus  absolutely  free  from 
obstruction  by  snow,  ice  and  frost  during  the  winter 
months.  -  f        • 

The  gates  may  also  be  operated  with  link-belting  and 
sprocket-wheels  or  chain  and  ropes,  with  proper  gearing 
in  either  case  to  be  controlled  by  a  crank. 


RIGGIN   &   GUMMERSON  S   RAILWAY-GATE. 


either  of  the  pulleys  G',  is  rotated  a  sufficient  distance,  as 
one-third  or  one-fourth  of  a  circle,  depending  upon  the 
length  of  the  arms  E,  and  the  rise  required  for  the  gate. 
A  rise  of  sixteen  feet  or  more,  as  required,  can  be  given. 
The  gate  extends,  as  shown,  through  the  posts  and  across 
the  side-walks  on  either  side,  thus  affording  protection  to 
pedestrians  as  well  as  to  those  in  vehicles. 

The  gates  are  counterbalanced  by  weights  C,  which  are 
hung  to  cords  C,  attached  to  the  rims  of  the  pulleys  G', 
so  as  to  be  lowered  or  raised  when  the  gate  is  raised  or 
lowered  by  means  of  the  pulleys  G'.  I  is  the  hand-lever, 
r  a  crank  affixed  thereto,  and  J  a  multiplying-lever  above 
the  lever  I.  upon  the  post  B.  J'  are  rods  connecting  the 
crank  I'  with  the  lever  J,  and  with  a  crank  K,  affixed  to 
the  upper  pulley,  G',  so  that  the  vibration  of  the  hand- 
lever  produces  the  requiied  oscillation  of  the  pulley  G', 
and  arm  E,  by  a  single  movement  on  the  part  of  the  opera- 
tor. By  the  balancing  of  the  gate  and  the  connection  of 
the  lifting-arm  with  the  hand-lever  I,  in  the  manner  de- 
scribed, the  desired  movement  in  the  gate  is  effected  very 
rapidly  and  easily. 

From  the  above  it  will  be  seen  that  the  combination  of 
the  arms  E,  with  the  pulleys  G',  connected  together  by  the 
cable  or  ropes  H,  so  as  to  turn  simultaneously,  affords  a 
means  of  raising  the  two  ends  of  the  gate  by  a  partial  ro- 


The  inventors  claim  that  their  device  provides  a  simple, 
durable  and  inexpensive  gate  for  grade-crossings,  that 
in  its  use  perfect  protection  is  assured  to  life  and  property, 
and  that,  being  counterbalanced  by  weights,  the  gate  can 
be  raised  and  lowered  with  the  slightest  exertion  on  the 
part  of  the  operator. 

On  one  of  the  Russian  railways  the  practice  has  for 
some  time  been  in  vogue  of  heating  the  tires  for  the 
wheels  by  immersion  in  hot  water,  instead  of  by  fire,  be- 
fore shrinking  on  the  wheels.  Near  a  boiler  stands  an 
iron  vessel  of  water,  which  is  heated  to  loo'^  centigrade 
with  the  steam  ;  in  this  the  tires  are  immersed  for  ten  or 
fifteen  minutes,  then  raised  by  a  crane  and  brought  on 
the  body  of  the  wheel.  For  this  operation  three  work- 
men are  required,  and  in  eleven  hours  from  twelve  to 
fourteen  tires  are  thus  treated,  and  the  difference  of 
diameter  is  three-fourths  mm.  for  every  millimetre.  It  is 
said  that  this  mode  of  heating  insures,  on  the  whole,  a 
greater  degree  of  regularity.  According  to  observations 
made  on  the  railway  in  question,  37  per  cent,  of  the  tires 
shrunk  on  by  the  old  method  came  off,  and  5  per  cent, 
were  broken  in  six  years;  while  in  the  case  of  the  water- 
heated  tires  the  loosening  showed  less  than  i  per  cent,  in 
three  years,  and  with  only  one  tire  broken. 
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:■■.■■   General  Offices  THE   ROTE  AUTOMATIC   BRAKE  COMPANY, 

Mansfieli>,  Ohio,  xVavemderjJ,  /SS^...  , 

To  the  Westinghouse  Air  B7-ake  Company,  Pittsburgh,  Pa.:  .,       -; 

Gentlemen  : — Understanding  from  your  published  announcements  that  you  recommend  your  brake  for  freight-train  use 
we  respectfully  invite  you  to  a  complete  and  searching  public  test  of  its  merits  in  competition  with  the  Rote  Automatic  Brake. 
This  test  to  be  made  in  so  complete  and  critical  a  manner  as  to  show  all  the  railroads  of  the  country,  as  well  as  the  Railroad 
Commissioners  of  the  various  States,  which  of  the  two  brakes  is  the  one  which  should  be  ustd  ;  fdr  the  test  will,  we  are  certain, 
leave  no  doubt  in  the  minds  of  any  witnessing  it.      ..       >  .  ,      ;  .^-  ;:  ;-  •     .   —  i    •  .     v- 

To  insure  the  proper  management  of  the  test  we  suggest  that  you  chooseone  person,  t^e  another,  and  these  two  a  third 
person,  all  three  to  be  well  known  as  capable  and  .honorable  rolling-stock  experts,  ta  conduct  the  test,  their  expenses  to  be 
jointly  borne  by  you  and  by  us.  "        ;  '-':■'■■'-::'-''■  r^^:"'^ ''-'    -■^'      '    ;^'     '    v--  ' 

-  ;        An  invitation  to  witness  the  test  to  be  extended  to  the  General  Officers  of  Railroads  and  all  State  Railroad  Commissioners, 
to  the  members  of  the  National  Car-Builders  Association,  and  to  the  Railroad  and  daily  press. 

The  test  to  be  at  such  time  and  place  as  may  be  mutually  agreed  upon,  but  we  suggest  that  the  proper  place  would  be  on 
some  road  having  high  grades  and  sharp  curves,  so  that  both  brakes  may  have  as  hard  and  complete  a  test  as  possible      As  it 
is  necessary  to  make  the  test  searching  and  complete,  and  as  all  railroads  wish  to  increase  the  length  of  their  trains  and  oulv 
wait  for  a  brake  which  will  enable  them  to  do  so,  we  think  each  train  should  be  made  up  of  50,  60  or  70  cars,  as  you  may  prefer 
or,  if  you  think  best,  of  even  more  cars.  ..  .        .      ;  .  .     - 

Your  company  to  supply  your  train  and  engines,  we  to  supply  ours.        '  '  .  :•     .  "■  .  •       ^  '        ^ 

The  following  points,  among  others,  to  be  considered  and  reported  iipon  ;  '     i    "    .  -  •  '_. '..       .  ^  .  -'" 

Cost  of  equipping  trains.  .;   ,         \  .       .; :  .        -     '    '         .     •  ;-  "      ".       V       "  •'      ■    ^^     ' '- 

Simplicity.  ,.  .;  ';   v;  ■"-.■.;         ;.'.''•'"  ■  -   •     -;       ••    '  "•-•.■  f  '_'•  f  " .  '-    -  ;  ;,• 

Freedom  from  breakage.      .  '-''-.        ".-   ^1    ' ''      •  ^      •■  -     ^  ;\ 

Certainty  of  action.  .       "     r    ;  ^     .  '  ■   •"        ••     '7  .-■'",  • 

Effectiveness.  .    '7    '''     .'■■','■      .7      ;,-     ■.';';■'      '  '^     ''/•■.'"('-.-  '■  '■■-''.■  .'■  ■>  •-■'vV^'   . 

Cost  of  maintaining.         r      ,  ■       -    7  <  .  •<     '  .        :•    v    •    .:  -^        «. 

"Flatting"  of  wheels.       7''^-'';VV  •       -'7' .V ':  :■  >v  v  ■.'.-•  •;-■       .    •  '  ,.';/  '  ■K^'--\        '';.:_ 

Any  other  points  submitted  by  you  or  by  us  in  writing  to  be  added  to  the  above. 

The  brakes  or  trains  are  to  be  tested  in  every  manner  and  under  all  conditions  which  practical  railway  service  may  suggest, 
including  yard  as  well  as  line  service. 

Among  others  the  following  tests  are  to  be  appKed  to  both  trains  :      ■      ;       "    '.  ■       '.;..'.    I- 

1st. — Each  train  is  to  be  (part  of  the  time)  run  by  engineers  and  crews  who  have  never  operated  either  brake  and  who  are 
wholly  unfamiliar  with  them. 

2d. — The  trains  are  (part  of  the  time)  to  be  partly  made  up  (as  nearly  all  freights  aje  everywhere)  of  foreign  cars,  which  have 
neither  your  nor  our  brake  on,  so  that  the  cars  having  your  break  or  ours  on  shall  be  widely  and  irregularly  separated  from 
each  other.'-".  :'";'•-■  '':'-''■■■'':'''■'■■'-:■■  •;  v-^vf  . ,;  ■■■■'-:■'::-'-':':''-  ■-'-■\;'..';- -'.v.  ''"  :    -':■''    •  ""',■. -['i  ■•'::■/:'■''.:■--'':'.■_     .'  ^"^ '":.'■:  \ 

3d. — The  locomotives  drawing  your  train  and  ours  to  be  exchanged,  from  time  to  time,  and  draw  each  others  trains. 

4th. — Two  locomotives  equipped  as  so  many  freight  engines  and  tenders  are,  with  hand-brakes  instead  of  steam  or  air 
brakes,  are  to  be  substituted  for  the  two  engines  used  in  the  test  part  of  the  time.  Any  brake  which  will  not  work  properly  if 
this  is  done,  you  will  admit,  can  be  of  little  practical  value  in  actual  service. 

5th. — From  time  to  time  each  train  is  to  be  stopped  and  foreign  cars  (not  equipped  with  either  your  brake  or  ours)  are  to  be 
run  into  it,  at  irregu.ar  intervals,  just  as  actual  service  requires  constantly.  -^         >;  .-|.  ;■•./,    - 

6th. — In  the  making  up  of  trains,  etc.,  crews  are  to  be  exchanged  at  random,  so  that  the  lest  may  fully  illustrate  the  con- 
venience of  operating  each  kind  of  brake  in  actual  ordinary  service. 

7th. — Frequent  short  runs,  stops  and  quick  starts  are  to  be  made.  '        '        ,.  '  0  ;'•      ^    '  :  ,'  "'■_-'•'     . 

8th. — A  series  of  yard  tests  are  to  be  made,  showing  the  action,  convenience,  etc.-,  of  the  two  brakes.  '  -.  .iL.'- 

We  mention  a  few  necessary  tests  only,  and  you  and  we,  as  well  as  the  test  committee,  are  to  add  any  number  of  others,  it 
being  distinctly  understood  that  if  you  decline  any  test  proposed  by  us,  or  we  decline  any  proposed  by  you,  it  shall  be  con- 
dered  an  explicit  and  positive  admission  of  inferiority. 

This  rule  must  in  every  case  be  strictly  observed,  namely  :  Both  brakes  must  be  tested,  in  precisely  the  same  manner,  %o  \\i».X 
there  may  not  only  be  absolute  fairness,  but  no  room  for  suspicion  even  of  anything  else,    -rl-"-         -  -  T 

You  have  been  in  the  brake  field  a  long  time,  have  profited  justly  and  largely  from  the  patronage  of  railroads,  and  we  are 
sure  will  welcome  this  plan  for  allowing  your  patrons  and  the  American  public  to  judge  for  themselves  which  brake  should  come 
into  universal  use. 

Having  proper  confidence  in  the  merits  of  your  brake  we  know  you  will  gladly  and  promptly  accept  our  proposition  herein 
made,  as  you  must  feel  that  the  test  will  be  complete.      '?  ;:;?••  :       '.  ■.;.•;■;:'■  V        .- 

The  railroad  public  is  a  very  fair-minded,  capable  body,  and  will  most  thoroughly  appreciate  and  fully  recognize  the  equity' 
and  fairness  of  our  offer  to  you,  and,  in  common   with  business-like  peope   everywhere,  will   naturally  (and,  we  are  sure  you 
will  admit,  properly)  consider  it  a  virtual  confession  of  inferiority  and  a  ^public  admission  that  the  Westinghouse  Brake  is  in- 
ferior to  the  Rote  Brake  and  that  it  is  unfitted  for  general  freight  service,  should  you  decline  or  neglect  to  avail  yourselves  of 
the  proposition  we  make  you  herein.j  '■  -  j-  .,   :  ;     ;:^  ;.,■/;■,    ;    ";  " -XvV^ '7:' <  ;  ,/         7-^ '^^  "  7      7  ^  ;    '-:.;    ^'7-  !  ^  ' 

Permit  us  to  add  in  closing  that  we  wish  to  express  to  you  our  desire  to  have  this  communication  received  in  the  spirit  in 
which  it  is  sent,  and  to  have  it  express  to  you  our  wish  for  a  full,  fair  and  searching  test  of  the  two  articles  in  the  relative  merits 
of  which  the  railroad  interest  \&  primary  and  that  of  the  owners  even  secondary.     Respectfully, 

•  ■r'::7C^;/;;>';^;'^-^:  7>':  ;7  THE  ROTE  AUTOMATIC  BRAKE  COMPANY, 


f       Per  M.  D.  Harter,  President. 


.-.        --  \'  . 
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New  York  &  New  England  Railroad  .  Q    ^    Ravnolds  &  Co. 

•    :  (Established  in  1770,)      '^  "-"'?:. I-  ::'     ,  ^ 

'     V  ,6  &  108  Fulton  St.,        -  21  Lake  St., 

NEW  YORK,  CHICAGO,         . 

Color   Makers, 


TRANSFER  STEAMER  MARYLAND  ROUTE. 

Through  Pullman  Cars  for 

PHJLADELPHIA,  BALTIMORE  AND  WASHINGTON, 
WITHOUT  CHANGE  ;  connecting  with  through  trains  to  FLORIDA 
and  all  poiixSis  SOUTH  and  WEST.  Trains  leave  Boston  at  6.30  p.m.,  daily. 
Leave  Boston  for  GRAND  CENTRAL  DEPOT,  NEW  YORK,  at  10.00 
A.M.:  returning,  leave  New  York  at  n  a..m.  and  11.35  p.m.,  week  days. 
Pullman  Palace  Cars  on  night  train. 

The  Norwich  Line  between  Boston  and  New  York 

Steamboat  train  leaves  Boston  6.30  p.m.,  arrives  at  New  London  at  10.15 
?.  M.,  conecting  with  the  new  steamer  Cnv  <if  Worcester,  Mondays, 
Wednesdays  and  Fridays,  and  City  of  New  Yokk,  Tuesdays,  Thursdays 
and  Saturdays.  Returning,  steamer  leaves  Pier  40,  North  River,  New 
York,  at  t.30  p.m.,  connecting  at  New  London  with  train  leaving  at  4.05 
A..M.,  arriving  in  Boston  at  7.50  a.m.     Good  night's  rest  on  the  boat. 

ASK  FOR  TICKETS  VIA  N.  Y.  AND  N.  E.  R.  R. 

Office,  322  Washington  street.  Depot  foot  of  Summer  street,  Boston. 

A.  C.  KENDALL,  Gcn'l  Pass.  Agent. 


Scientific  American. 

Established  1846. 

The  most  popular  ^Veetely  newspaper  devoted  to  science,  mechan- 
ics. engini'Lring  discoveries,  inventions  and  patents  ever  published. 
Eviery  number  illustrated  with  splendid  engravings.  This  publication 
furnishes  a  most  valuable  encyclopaedia  of  information  which  no  person 
should  be  \*ithi)ut.  The  popularity  of  the  StiENTiFic  America.n  is  such, 
that  its  circ  ilation  nearly  eciuals  that  of  all  other  papers  of  its  class  com- 
bined. Price,  $3.20  a  vear.  Discount  to  Clubs.  Sold  bv  all  newsdealers. 
■-MUN^'N  &   CO.,   Publishers.   No.  361  Broadway,  N.  Y. 

PATENTS. 

Munn  &  Co.  have  also  had  Xlllrty-eiicllt  years'  practice  before 
the  Patent  Office,  and  have  prepared  more  than  One  Hundred 
Thousand  applications  for  patents  in  the  I'nited  States  and  foreign 
countries.  Caveats,  Trade-Marks,  Copy-rights,  Assignments,  and  all 
other  papers  for  securing  to  inventors  their  rights  in  the  United  States, 
Canada,  England,  France,  Germany  and  other  foreign  countries,  prepared 
at  short  notice  and  on  reasonable  terms. 

Information  as  to  r  btaining  patents  cheerfully  given  without  charge. 

Hand-b<M)ks  of  information  sent  free.  Patents  obtained  through  Munn 
&  Co.  are  noticed  in  the  Scientific  American  free.  The  advantage  of  such 
notice  is  well  understood  by  all  persons  who  wish  to  dispose  of  their  patents. 

Address  MUNN  &  CO.,  Office,  Scie.vtific  A.merican,  361  Broadway 
New  York. 


MANUFACTURERS  OF 


r 


THOMAS  M.  GRIFFITH, 

Civil  and  Mechanical  Engineer. 

Having  made  the  construction  of  Suspension  Bridges  a  specialty,  and 
having  built  some  of  the  best  (cost  considered)  in  the  country,  respectfully 
solicits  further  patronage. 

Associated  with  Messrs.  Cooper  &  Hewitt  (Trenton   Iron  and  Wire 

Co.),  Office,  17  Burling  Slip.  New  York,  as  Chief  of  Suspension   Bridge 

Construction,  to  whom  application  may  be  addressed. 


VALVE-OLEUM, 

E.  F.  DIETERICHS' 
Cylinder,  Engine  and  Machinery  Oils 

CLEVELAND,  OHIO. 

Patented  1874, '75, '76,  and  July  4,  1882. 


Fine  Coach,  Car  and  Railway  Varnishes, 

Carmines,  Lakes,  Vermilions, 

White  Lead,  Zinc,  etc. 

Fine  Bnisnes  for  Artists,  Decorators.  Coach 
Car,  House  and  Sign  Painters^ 

ft.rtists   Materials,  Decorative  Tube  Colors. 

AGENTS  FOR 

Crockett" s  Preservative  and  Genuine  Spar  Composition. 


F.  W.  Devoe  &  Ca, 

Manufacturers  of  Fine 

RAILWAY  VARNISHES, 

COACH  AND  CAR  COLORS, 

Ground  in  Oil  and  Japan, 
ETC.,  ETC. 

Fine  Brushes  adapted  for  railroad  use.  All  kinds  of  Artists*  Materials. 
Colors  for  ready  use,  and  all  specialties  for  Railroad  and  Carriage  purposes. 

Railroad  companies  will  save  themselves  great  trouble  in  painting  by  al- 
lowing F.  W,  Devoe  A  Co.  to  prepare  their  Passenger  and  Freight  Car 
Colors.  This  will  insure  Durability,  Uniformity  and  Economy.  F.  W 
Devof.  &  Co.  manufacture  from  the  crude  materials  which  are  the  comoo- 
nent  'v^tis  j»  anv  -^nacie.  and  thev  understand  iiettei  -neit  cftemjca-  reiauon- 
snip  whei  ...  comDinaiion.  itian  can  De  uoasiDie  vo  Uiose  v  z»  i3un-.>.y  o.  v 
their  dry  m^ter.aii.  <ind  thet.  jnxid  ;hein. 


CKND   fOV    tAMPLF  CARD  OV    riNlS 


Cor.  Fulton  and  William  Streets 
NEW  YORK. 


To  Responsible  and  Experienced 
Advertisers! 


For  those  advertisers  who  have  a  credit  so  well  established  as 
to  make  them  safe  customers,  we  secure  the  most  important  ad- 
vantages. 'We  can  devote  our  energies  to  securing  for  them  Nvhat 
is  wanted,  and  what  ought  to  be  had  ;  without  constantly  contem- 
plating a  possible  loss  liable  to  sweep  away,  not  only  all  commis- 
sions earned,  but  in  addition,  leave  us  responsible  for  heavy  obliga- 
tions to  publishers. 

We  seek  the  patronage  of  Responsible  Advertisers  who  will 
pay  when  the  work  is  done  !  and  of  ExperiAced  Advertisers  who 
will  know  when  they  are  faithfully  and  intelligently  served. 

GEO.   P.    RO^VBI.1.   &   CO., 

Newspaper  Advertising  Bureau, 

10    Spruce    Street, 

NEliV  VORK. 


•  .■■! 
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(Volume  LIX.— No.  10. 


ACCIDENTS  FROM  MISPLACED  SWITCHES 
AND   DRAW-BRIDGES. 


:,      ■       BY   WM.    S.    HUNTINGTON.       v   ,     ;  \ 

[Written  for  the  American  Railroad  Journal.] 


In  discussing  the  causes  and  means  of  prevention  of  rail- 
way accidents  it  should  always  be  borne  in  mind  that  the  old 
adage,  "  lightning  never  strikes  twice  in  the  same  place," 
has  frequently  led  to  trouble.  The  idea  is  common  among 
men  that  accidents  are  not  liable  to  be  repeated  in  kind  ; 
and  if  something  serious  has  occurred  they  reason  that  in 
the  common  cause  of  events  it  is  not  likely  to  happen 
again,  and  no  precautions  are  taken  to  prevent  a  recur- 
rence. They  follow  the  teaching  of  another  foolish  old 
saying,  viz.:  "  It  is  of  no  use  to  lock  the  stable  after  the 
horse  is  stolen."  So  far  as  that  particular  horse  is  con- 
cerned a  lock  on  that  stable  would  be  of  no  particular 
benefit ;  but  other  horses  would  be  very  likely  to  occupy 
the  stable  and  a  lock  would  be  in  order  as  a  means  of 
safety.  The  owner  might  reason  from  the  same  stand- 
point that  some  railway  officials  do— that  it  is  only  about 
once  in  a  lifetime  that  a  man  has  a  horse  stolen,  and  as  he 
has  already  lost  his  there  is  no  sense  in  his  squandering 
money  for  a  lock. 

Some  years  ago  a  serious  accident  occurred  on  a  New 
England  road  at  a  misplaced  switch.  Immediately  there- 
after the  inventor  of  a  safety-switch  called  on  the  superin- 
tendent full  of  the  feeling  that  it  is  an  ill  wind  that  blows 
good  to  no  one,  and  firm  in  the  belief  that  the  accident 
would  result  to  his  advantage.  On  his  return  to  his  head- 
quarters he  was  met  by  his  anxious  partner,  who  had 
called  on  the  superintendent  and  offered  his  wares  previ- 
ous to  the  disaster.  "  Well,  what  luck  ?  "  queried  the  part 
owner.  "Would  you  believe  it?  "  exclaimed  ihe  disap- 
pointed genius,  "  the  old  duffer  said  that  such  disasters 
did  not  occur  very  often,  and  it  would  doubtless  be  a  long 
time  before  they  would  experience  the  like  again.  In- 
deed, he  believed  it  would  never  happen  again,  for  such 
accidents  were  rare."  *'  So  you  didn't  make  a  deal,"  re- 
marked the  part  owner.  "  No.  What  did  he  say  to  you 
when  you  called  on  him  ?  "  "  Well,  he  said  they  didn't  need 
any  safety-switch.  They  had  had  no  serious  run-ofis  at 
switches  since  he  took  charge  of  the  road,  and  Le  had 
been  there  nearly  a  year.  He  employed  none  but  reliable 
switchmen  and  trainmen,  and  he  had  no  use  for  patent 
safety-switches." 

The  above  was  formerly  a  common  experience  with  in- 
ventors of  safety-switch  and  draw-bridge  fixtures,  but  that 
style  of  reasoning  is  giving  place  to  a  belief  that  like 
causes  will  produce  like  effects  a<f  infinitum,  unless  pre- 
ventives are  resorted  to,  and  one  disaster  is  no  longer 
regarded  as  a  guarantee  of  safety  in  the  future.  It  is  only 
a  few  months  since  the  third  of  a  series  of  draw-bridge 
disasters  occured  by  which  as  many  trains  were  destroyed 


at  the  same  place  and  all  within  a  few  years.  What  action 
will  be  taken  by  the  management  of  that  road  now,  after 
three  strokes  of  lightning  in  the  same  place,  is  not  known, 
but  it  is  very  likely  that  some  measures  will  be  adopted 
to  prevent  further  slaughter  in  that  locality.  At  all  events, 
the  past  experience  of  American  railway  officials  points 
unmistakably  to  the  fact  that  it  is  unsafe  to  monkey  with 
fate,  and  that  there  is  genuine  economy  in  locking  the 
stable  even  after  a  horse  has  been  stolen ;  but  it  is  better 
to  avoid  tempting  the  thief  in  the  first  place  by  leaving  it 
open.  But  this  sermonizing  will  be  closed  by  saying  that 
there  are  not  a  few  who  act  on  the  belief  that  as  they  have 
never  experienced  an  accident  it  is  a  tolerably  sure  thing 
that  they  are  Fortune's  favorites  and  need  no  precautions, 
or,  having  met  with  misfortunes,  have  suffered  their 
allotted  share  of  mishap^  and  are  henceforth  secure  from 
harm.  •  •        '  ■      S-.-  :  ■■:.:..  --. 

Chief  among  the  preventable  causes  of  accidents  is  the 
misplaced  switch,  the  causes  of  which  are  popularly  sup- 
posed to  rest  wholly  with  employes.  Much  of  American 
railway  practice  has  placed  an  unlimited  amount  of  re- 
sponsibility on  switchmen  and  train-hands  as  well  as 
yardmen,  and  the  wonder  is  not  tKat  there  are  so  many 
switch  accidents  but  that  they  are  not  more  frequent. 

Accidents  from  misplaced  switches  are  of  two  classes. 
One  causes  derailment  and  the  other  does  not,  but  some 
of  the  most  terrible  collisions  on  record  have  been  caused 
by  the  latter.  The  former  class  can  be  entirely  prevented 
by  the  use  of  some  of  the  safety-switches  now  in  success- 
ful operation  on  some  of  the  best  managed  roads,  but  to 
prevent  the  latter  opens  a  field  for  the  exercise  of  some 
ingenuity.  The  safety-switch  prevents  derailment  of 
trains  moving  in  a  direction  that  would  cause  them  to  go 
through  the  frog  (or  frogs,  if  at  a  three-throw  switch)  be- 
fore reaching  the  head  of  the  switch ;  that  is,  if  coming 
out  of  a  siding  and  the  switch  is  set  for  the  main  track, 
or  vice  versa,  the  safety-switch  would  prevent  derailments 
in  either  case,  but  it  is  obvious  that  a  train  moving  in  the 
opposite  direction  (running  toward  the  point  of  the  frog) 
must  follow  the  lead  of  the  switch-rails  to  whichever 
track  they  are  set  for  and  this  leads  to  a  collision.  If  a  train 
takes  a  siding  either  to  meet  or  pass  another  train,  or  to 
allow  another  train  to  pass,  and  the  switch  is  not  turned 
back  to  the  main  track,  a  collision  occurs  if  a  train  is  fol- 
lowing. For  this  there  is  no  preventive  in  general  use 
other  than  the  vigilance  of  switchmen  and  trainmen. 
Lights  and  semaphores,  balls,  etc.,  that  are  arranged  to 
show  the  position  of  the  switch  by  night  or  day,  are  only  a 
partial  protection.  They  are  either  misunderstood  or  the 
vision  is  obstructed  by  fogs,  storms  or  darkness,  or  they 
are  frequently  passed  unheeded,  and  when  vision  is  wholly 
depended  upon  no  amount  of  display  of  signals  is  reliable 
at  any  time  as  a  means  of  safety.  In  most  if  not  in  all 
cases  of  the  kind  under  consideration  the  responsibility 


'.*!^>'.TV*.'lh   ,  *  *f  J>e.J.  <.ti\  a  M-. 
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is  too  much  divided,  and,  as  is  too  frequently  the  case, 
the  responsibility  rests  nowhere.  In  case  of  trouble  the 
engineer  asserts  that  he  obeyed  the  signals  but  they  were 
wrong ;  the  swichman  or  bridge-tender  state  to  the  con- 
trary ;  then  the  station-agent  or  some  of  his  assistants,  or 
the  yardmen,  the  conductor  of  some  other  train,  or  some 
brakeman,  or  trackmen,  or  passer-by  had  been  told  or  re- 
quested to  set  the  switch  or  signal,  and  either  forgot  it 
or  supposed  someone  else  had  done  it  or  was  going  to, 
and  the  responsibility  vanishes  into  thin  air.  Again, 
station-agents  are  held  responsible  for  the  shortcomings 
of  trainmen  who  leave  open  switches  behind  and  before 
them,  and  while  they  (the  over-worked  agents)  are  attend- 
ing to  one  duty  another  is  neglected,  and  every  one  is 
nominally  accountable  for  his  own  acts  or  failure  to  act 
and  the  failure  of  others,  and  there  is  an  air  of  uncertainty 
throughout  the  whole  management.  And  it  somehow 
happens  that  when  the  verdict  at  an  inquest  places  the 
responsibility  it  usually  rests  on  the  oldest  and  most  re- 
liable man  in  the  company's  employ,  and  we  have  daily 
proof  that  the  human  machine  is  wholly  untrustworthy 
and  should  not  be  burdened  with  excessive  care  and 
responsibility. 

It  is  better  to  bring  automatic  machinery  to  the  aid  of 
brain  and  muscle  than  to  incur  the  risk  of  a  disastrous 
failure  of  the  latter.  When  machinery  is  kept  in  perfect 
working  order  it  performs  its  duty  with  unerring  accuracy, 
and  an  automatic  signal  can  be  arranged  that  will  effect- 
ually prevent  collisions  at  misplaced  switches.  But  this 
must  be  effected  through  audible  signals  worked  auto- 
matically and  connected  with  the  switch.  Either  an  ex- 
plosive on  the  rail  or  an  electric  bell  or  gong  in  the  cab 
would  rouse  an  engineer  out  of  a  reverie  and  bring  him 
to  a  realizing  sense  of  his  danger  on  the  instant,  whereas 
he  might  (as  they  frequently  do)  pass  lights  or  targets 
unheeded.  Torpedoes  can  be  placed  on  the  rail  by  con- 
necting small  cables  with  the  switch  and  extending  them 
to  a  safe  distance,  and  intermediate  signals  may  be 
placed  at  neccessary  points.  This,  and  electric  signals, 
have  been  tested  sufficiently  to  prove  their  reliability, 
and  the  former  is  so  cheap  as  to  be  afforded  by  the 
poorest  railway  companies  in  the  land,  and  they  are  the 
very  ones  which  cannot  afford  to  forego  their  use. 

Some  of  the  automatic  signal  apparatus  is  objectionable 
on  account  of  being  delicate  and  complicated  in  con- 
struction and  liable  to  derangement ;  but  these  appliances 
are  becoming  more  simple  in  construction,  and,  if  properly 
cared  for  and  kept  in  good  order  are  more  reliable  than 
any  human  agent,  and  with  these  audible  signals  and 
safety-switches  there  are  very  few  if  any  switch  acci- 
dents, and  the  same  will  also  apply  to  draw-bridges. 
Although  accidents  from  open  draws  do  not  appear  to  be 
very  frequent  the  record  shows  thirty-six  for  the  past 
ten  years,  and  doubtless  the  loss  of  property  and  hind- 
rance to  traffic  arising  from  either  disaster  (not  to  men- 
tion the  loss  of  life  and  limb)  would  have  covered  the 
expense  of  providing  all  the  misplaced  draws  with  safety 
appliances. 

The  number  of  serious  derailments  from  misplaced 
switches  in  the  United  States  during  the  nine  years  ending 
in  1883,  is  reportedby  the  Massachusetts  commissioners  at 
685 ;  the  number  for  the  latter  year  being  92,  increased 
from  54  in  1877-78,  and  from  79  in  each  of  the  two  years 


previous  to  1883,  There  is  no  reliable  account  of  the 
number  of  collisions  from  this  cause,  but  they,  like  derail- 
ments, are  on  the  increase  in  greater  ratio  than  mileage 
or  number  of  trains,  which  is  discreditable  to  American 
railway  management.  Some  officials  may  object  to  the 
use  of  safety  appliances  on  the  ground  of  derangement, 
but  there  are  those  that  have  a  "  tell-tale  "  attachment 
showing  at  a  glance  when  they  are  out  of  order,  and  they 
should  be  investigated  and  tested  by  all  progressive  rail- 
way officials. 


WHEN   SHOULD   A  CAR   GO  TO   THE    PAINT- 
SHOP ?  . 


BY    A    MASTER   CAR-KUlLDER.  I 

[Written  for  the  American  Railroad  Journal.] 


The  railway  manager  frequently  has  to  decide  this 
question  independently  of  the  advice  of  the  car-builder 
or  car-painter,  and  too  frequently  trusts  to  luck  for  a 
correct  answer.  Commonly  the  car  is  made  to  run  the 
regulation  number  of  months  before  it  is  allowed  to  go  in 
for  painting.  No  distinction  is  made  between  those  cars 
painted  by  the  company  and  those  finished  at  contract 
shops.  All  must  stand  a  like  amount  of  wear.  The  only 
exception  is  when  a  car  begins  to  look  particularly  dingy 
and  disreputable.  I 

When  traffic  is  brisk  and  rolling-stock  scarce,  a  good 
excuse  is  found  for  prolonged  service,  and  ignorance  in 
regard  to  a  few  fundamental  facts  concerning  painting 
frequently  causes  much  loss  to  the  company.  Long  and 
severe  usage  may,  in  some  cases,  do  a  car  little  or  no 
harm.  In  other  cases  a  short  exposure  may  do  great 
damage  to  a  car  and  shorten  its  lifetime. 

One  of  the  most  important  uses  of  paint  or  varnish  is 
to  prevent  moisture  from  reaching  the  vital  portions  of 
the  car.  If  the  wood  be  properly  filled  as  a  foundation, 
varnish  alone  will  answer.  Accepting  as  an  axiom  the 
proposition  that  wood  when  subjected  to  alternate  wetting 
and  drying  decays  with  great  rapidity,  we  reach  the  con- 
clusion that  the  important  function  of  varnish  or  paint  is 
to  exclude  moisture  from  the  frame,  etc.  It  follows,  there- 
fore, that  as  long  as  dampness  is  kept  out,  the  car  is  safe 
to  run  without  danger  of  permanent  injury.  When  this 
cannot  be  done  and  moisture  begins  to  penetrate  behind 
the  panels,  the  car  is  liable  to  rapid  decay.  [ 

In  inspecting  the  painting  and  varnishing  of  a  car  for 
the  purpose  of  deciding  whether  it  must  go  to  the  shop, 
the  general  appearance  may,  in  cases  of  emergency,  almost 
always  be  neglected.  The  first  points  to  be  examined  are 
the  window-sills  and  their  junctions  with  the  panels  and 
mouldings,  and  next  the  points  where  the  battens  touch 
the  panels.  If  the  varnish  has  cracked  here  and  the  paint 
has  opened  so  that  the  continuity  of  the  protecting  sur- 
face is  destroyed,  order  the  car  to  the  shop.  If  at  those 
points  paint  and  varnish  are  still  continuous  and  keep  out 
the  water  and  beating  of  rain,  the  car  may  safely  run,  be- 
cause the  frame  is  protected.       •  - :   •  •;    -'  .     >  '4    •'    • 

In  casing  of  pressing  need  of  rolling-stock  it  is  by  no 
means  necessary  to  put  a  car  into  the  shop  for  entire 
repainting  or  even  for  revarnishing.  The  cracks  can  be 
stopped  in  a  short  time  and  the  car  made  fit  to  stand  a 
considerable  length  of  service.     It  is  often  a  matter  of 
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economy  not  to  paint  a  car  even  when  the  varnish  is  gone 
and  the  paint  itself  is  getting  in  bad  condition.  A  few 
days  expended  in  making  the  cracks  tight  will  frequently 
put  a  car  in  condition  to  run  for  months.  The  expense  of 
this  is  small. 

It  sometimes  happens  that  a  car  not  six  months  from 
the  shop  shows  these  cracks  while  the  varnish  is  still 
bright  and  the  color  unfaded.  In  such  a  case  send  it  to 
the  shop.  Order  it  to  be  made  tight.  This  can  be  done 
in  a  short  time.  New  cars,  from  the  shrinkage  of  the 
wood  and  a  general  settling  down  to  their  bearings,  are 
especially  liable  to  the  cracking  of  the  paint  and  varnish. 
When  the  car  goes  to  the  shop  ample  time  will  be  given 
for  "taking  up  slack,"  tightening  of  truss-rods,  nuts, 
braces,  etc.  Neglect  of  these  precautions  is  likely  to 
result  in  a  rapid  deterioration  of  the  frame.  It  will 
"  work,"  and  by  its  very  motion  grind  itself  out  at  certain 
vital  points  and,  at  the  same  time,  from  the  entrance  of 
moisture  around  the  windows,  will  decay  quickly. 

A  passenger-car  frame  when  well  made,  if  protected 
from  the  weather  and  its  bolts,  nuts  and  truss-rods 
looked  after,  will  last  in  first-class  condition  for  twenty 
years  or  more.  Yet  the  strength  of  the  same  frame  may 
be  destroyed  in  five  year  if  moisture  finds  access  to  it. 

By  a  few  inexpensive  but  very  necessary  repairs  at  the 
right  time  cars  can  be  kept  sound  even  when  the  panels 
appear  to  be  laughing  through  paint  whose  original 
color  cannot  be  distinguished.  Such  cars  can  usually  be 
stripped  inside  and  out,  and  at  a  small  expense  converted 
into  neat  and  serviceable  stock  good  for  many  years  wear. 
Similar  cars,  if  neglected,  will  be  found  too  badly  rotten  in 
the  frame  to  be  worth  new  panels  when  only  ten  or  eleven 
years  old. 

Bearing  these  facts  in  mind,  rolling-stock  in  time  of 
need  may  be  subjected  to  long  and  severe  usage  with 
repairs  occupying  but  little  time  and  of  insignificant 
expense. 

RAILWAY  MEDICAL  SERVICE,  v 


i  BY   S.    S.    HERRICK,    M.    D.,     -     -■     ; 

SECRETARY     STATE    BOARD    OF    HEALTH    OF    LOUISIANA. 


:  [Written  for  the  American  Railroad  Journal.] 


Second  Series. — The  United  States. 


IV.  the  DENVER  AND  RIO  GRANDE  RAILWAY. 

The  medical  department  of  the  Denver  and  Rio  Grande 
Railway  is  presided  over  by  a  senior  surgeon,  residing  at 
Denver,  assisted  by  about  forty  local  surgeons  at  various 
points  along  the  lines.  Fixed  salaries  are  paid  to  all. 
Compensation  by  a  fee-bill  was  at  first  tried  with  local 
surgeons  but  was  found  to  work  unsatisfactorily  in  a 
country  so  sparsely  populated.  They  report  monthly  to 
the  senior  surgeon.      ^^  ;    .,        .  'V     " 

On  April  ist,  1883,  regulations  were  adopted  creating  a 
hospital  fund  by  the  deduction  of  50  cents  per  month 
from  the  wages  of  all  employes.  They  became  accord- 
ingly entitled  to  medical  attendance  and  medicines,  or 
admission  to  the  company  hospitals,  when  sick  from 
diseases  contracted  while  in  the  company's  service,  or 
suffering  from  injuries  received  in  line  of  duty.    Those 


affected  with  trivial  ailments  are  always  treated  as  out- 
patients, and  no  one  remains  in  hospital  more  than  four 
months  without  consent  of  the  senior  surgeon  or  general 
manager  of  the  road.  Any  man  desiring  treatment  must 
bring  from  the  superintendent  or  foreman  a  certificate  ad- 
dressed to  the  nearest  company  surgeon,  stating  the  cir- 
cumstances of  his  case,  and  the  surgeon  will  then  use  his 
discretion  whether  to  attend  the  case  or  forward  him  to 
hospital.  The  benefits  of  the  fund  are  not  granted  to  the 
subjects  of  venereal  disease  or  of  affections  resulting 
from  intemperance,  vicious  habits,  or  old  diseases  con- 
tracted prior  to  entering  the  service  of  the  company  ;  nor 
to  those  suffering  from  small-pox,  inasmuch  as  free  vac- 
cination is  offered  to  all.  The  senior  surgeon  has  discre- 
tionary power  to  discharge  from  hospital  and  from  the 
benefits  of  the  fund  those  who  would  become  a  burden 
by  reason  of  chronic  disease,  and  those  inmates  who  be- 
come intoxicated  or  otherwise  disorderly. 

The  hospitals  used  by  the  company  have  been  civil 
hospitals  located  at  Denver,  Pueblo,  Salida  and  Durango 
in  Colorado,  and  Salt  Lake  in  Utah.  A  hospital  has  re- 
cently been  built  at  Salida,  partly  from  the  hospital  fund 
and  partly  from  a  contribution  by  the  company.  It  is 
designed  to  erect  another  at  Denver.  After  this  it  is  in- 
tended to  place  the  surplus  funds  at  interest  and  apply 
the  revenue  to  the  relief  of  disabled  employes,  since  a 
surplus  of  about  $25,000  has  accumulated  in  two  years  of 
prudent  management.         |  ■''^  '':"-'■'  '     '  - 

I  have  before  me  a  statement  of  receipts  and  disburse- 
ments of  the  hospital  fund  for  the  fiscal  year  ending 
March  31st,  1885.  There  was  a  balance  on  hand  of 
$17,036.09  March  31st,  1884,  The  receipts  during  the 
year  amounted  to  $28,236.35.  The  disbursements  for  the 
same  time  were  $21,365.28.  The  number  of  sick  and  in- 
jured employes  treated  at  the  various  hospitals  was  476 ; 
as  out-patients,  4,490.  Average  cost  of  patients  in  hospi- 
tal, $17.85.     Average  cost  of  out-patients,  $4.30. 

It  is  also  contemplated  to  create  an  insurance  fund  by 
monthly  contributions  of  50  cents  from  the  wages  of  em- 
ployes. This  is  to  entitle  them  to  an  allowance  of  $25  per 
month  for  time  actually  lost  from  injuries  received  in 
line  of  duty,  or  $300  for  loss  of  a  foot  or  hand,  $500  for 
total  disablement,  or  $800  payable  to  their  heirs  in  case 
of  death.  Employes  of  the  company  are  to  have  the  first 
privilege  of  borrowing  from  this  fund,  at  6  per  cent  in- 
terest on  good  security,  for  the  purp)ose  of  securing  homes. 
On  adoption  of  this  plan  all  classes  of  employes  will  be 
subjected  to  careful  physical  examination.  At  present 
the  examination  includes  only  men  who  run  on  trains, 
but  it  is  unusually  thorough  for  this  country,  having  ref- 
ence  not  only  to  integrity  of  the  organs  of  sight  and 
hearing,  but  also  to  those  conditions  of  constitution  and 
health  which  would  disqualify  one  for  acceptance  by  a 
life  insurance  company. 

A  peculiar  feature  of  this  company  is  the  provision  of 
a  medicine  chest  to  be  in  charge  of  the  conductor  of 
every  train.  This  contains  laudanum,  ammonia  mixture, 
styptic  collodion,  bicarbonate  of  soda,  styptic  cotton, 
needles  with  chamois,  saddler's  silk,  wax,  sponges,  ad- 
hesive plaster,  bandages,  lint  and  scissors.  Printed  direc- 
tions are  added,  illustrated  with  wood-cuts.  ^ 

No  provision  is  made  for  medical  attendance  of  the 
families  of  employes.    This  is  a  desirable  feature,  and 
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might  be  carried  out  through  the  local  surgeons,  as  indi- 
cated in  the  previous  article. 

The  personal  hygiene  of  employes  and  the  sanitary 
condition  of  railway-carriages,  buildings,  grounds,  etc..  are 
"  only  partially  "  made  subjects  of  medical  attention. 

The  company  has  no  regulations  relative  to  transpor- 
tation of  live-stock,  beyond  what  state  laws  require. 

The  information  required  for  this  article  has  been 
furnished  by  the  chief  surgeon.  Dr.  F.  J.  Bancroft,  by 
whose  zeal  and  executive  ability  the  medical  service  of 
the  Denver  and  Rio  Grande  Railway  Company  is  rend- 
ered, in  my  judgment,  the  most  efficient  in  the  United 
States. 


FAST    PASSENGER-LOCOMOTIVES. 


BY    T.    EVERETT    AUSTIN. 
[A  Paper  read  before  the  Engineers*  Club  of  Philadelphia.] 


The  proper  design  for  a  locomotive  that  should  be 
capable  of  developing  a  high  speed  (of  say  60  miles  an 
hour)  under  ordinary  conditions  of  travel,  and  that  should 
be  both  economical  and  powerful  in  practice  is  a  problem 
that  has  engaged  the  attention  of  engineers  and  master 
mechanics  of  railroads  from  the  time  of  the  "Old  Iron- 
sides "  until  the  present  day.  Some  of  the  more  recent 
efforts  in  this  direction  have  been  the  Fontaine  locomo- 
tive of  glorious  memory,  and  the  "  Baldwin  Bicycle." 
Turning  to  those  that  are  to-day  doing  good  service, 
we  might  mention  first,  what  the  American  Machinist 
of  January  7th,  1882,  calls  the  swiftest  American  locomo- 
tive, and  from  which  issue  the  following  description  is 
taken  : 

"  With  the  rapidly  increasing  passenger-traffic  upon 
the  railroads  in  this  country  has  also  come  the  necessity 
of  increased  speed,  and  to-day  all  the  railroad  com- 
panies controlling  trunk  lines  are  striving  with  each 
other  to  see  which  can  make  the  best  time  with  express- 
trains. 

"The  Master  Mechanics' Association  have  a  standing 
committee  appointed  to  determine  which  is  the  best  form 
of  passenger-locomotive.  The  locomotive-builders  are 
also  exercising  their  brains  actively  in  endeavoring  to 
produce  a  locomotive  that  shall  combine  power,  speed 
^nd  economy,  three  essential  requisites  in  accomplishing 

e  service  desired.     *     *     *     A  locomotive  lately  built 

r  the  Baldwin  Locomotive  Works  of  Philadelphia,  for 
the  Central  Railroad  of  New  Jersey.  *  ♦  *  This  loco- 
motive is  considered  by  its  builders  to  be  their  best 
design.  *  *  *  Four  locomotives  *  *  two  with  18 
X  24-inch  cylinders,  and  two  with  19  x  24-inch  cylinders 
are  now  running.  *  *  In  general  appearance  it  *  * 
resembles  the  usual  style  of  first-class  eight-wheel  loco- 
motives, but  with  some  very  important  improvements. 
In  order  to  supply  steam  to  larger  cylinders,  a  larger  fur- 
nace, more  heating  surface  and  greater  boiler  capacity  are 
required.  In  the  ordinary  passenger-locomotive  the  boiler 
sets  inside  the  frame,  and  the  necessary  water-spaces  at 
either  side  of  the  fire-box  greatly  reduce  the  width  of  it. 
These  water-spaces  are  made  as  small  as  is  considered  safe, 
in  order  to  get  the  necessary  grate  surface  ;  to  overcome 
one  evil  another  is  introduced,  and  since  the  introduc- 
tion of  anthracite  coal  as  a  fuel  upon  locomotives,  a  larger 


heating  surface  is  required  ;  at  first  only  the  best  quality 
was  used,  but  lately  coal  dust  has  been  successfully  burned 
to  some  extent.  *  *  *  Boilers  have  recently  been 
placed  upon  the  top  of  the  frames  which  admits  of  their 
being  made  as  wide  or  wider,  if  necessary,  than  the 
outside  of  the  frames.  This  improvement  admits  of  a 
wider  fire-box  and  larger  water-spaces,  but  the  boilor  sets 
higher,  and  the  depth  of  the  fire-box  is  very  much  re- 
duced." 

The  following  are  some  of  the  principal  dimensions: 
Gauge  of  road,  4  feet,  8>^  inches.  Boiler  material,  Otis 
steel,  Y%  inch  thick.  Shell  52  inches  diameter.  Style, 
wagon-top.  Fire-door,  16  inches  diameter.  Dome,  32 
inches  diameter.  Fire-box,  125^^  inches  long  x  43^ 
inches  wide,  corrugated  sides.  Depth,  front,  51  ^  inches ; 
back,  42 j^  inches.  Crown  sheet,  y%  inch  thick.  Tube 
sheet,  yi  inch  thick.  Sides  %  inch,  and  back  ^^  inch 
thick.  Water-spaces,  front,  4  inches.  Sides  and  back  3 
inches.  Crown  bars  5  inches  x  ^^  inch,  placed  i^  inch 
above  crown.  Crown  bar  bolts  y&  inch,  screwed  through 
sheets  with  nut  below.  Combustion-chamber  35  inches 
long.  200  tubes  2  inches  diameter  x  11  feet  5J^  inches 
long.  No.  12,  wronght-iron  ends,  arranged  for  copper  rings. 
F.  B.  end,  wrought-iron  dry -pipe,  8  inches  diameter. 
Grate  water  tubes  2%  inches  diameter.  Drain  grate  area 
38  square  feet.  Heating  surface  in  fire-box  145  square 
feet.  In  tubes  1,175  square  feet.  Total,  1.320  square  feet. 
Steam  pressure  140  pounds  per  square  inch.  Rigid  wheel- 
base  7  feet  6  inches.  Total  wheel-base  21  feet  8  inches. 
Weight  in  working  order  93,000  pounds.  Cylinders  18 
inches  diameter  x  24-inch  stroke  Driving-wheels  68 
inches  diameter.  Driving-axle,  Otis  steel  journals,  7>^ 
inches  diameter  x  8>^  inches  long.  Smoke-stack,  straight 
16^  inches  diameter  x  14  feet  10  inches  height  above 
rail.  Truck,  four-wheel  swing  bolster,  32  inches  diameter 
of  wheels.  Journals  5^  inches  diameter  x  8  inches 
long.  '        ■..' .   ■*■•'■•■-  ■■      ■'-.'■t-'    ''■■"     -     ■■ ''-i----' .\- ^'::l  :■'.■''.  :■•-', 

Class  K,  Pennsylvania  Railroad  locomotives,  were  de- 
signed to  run  in  opposition  to  the  engine  just  described ; 
and  while  they  give  very  good  results  for  an  ordinary 
eight-wheel  American  locomotive,  do  not,  I  understand, 
equal  in  performance  and  economy  all  that  might  be  ex- 
pected of  them.  -^        •  :  I 

The  general  designs  of  these  engines  are  probably  so 
well  known  to  the  members  of  the  club  as  not  to  require 
description.  Some  of  the  dimensions  are  :  Gauge  of  road, 
4  feet  9  inches.  Cylinders  18  inches  diameter  x  24-inch 
stroke.  Drivers  78  inches  diameter.  Driving-wheel 
journals  8  inches  diameter  x  io>^  inches  long.  Total 
weight  92,700  pounds ;  on  drivers  65,300  pounds.  Wheel- 
base,  rigid,  7  feet  9  inches.  Total,  22  feet  7%  inches. 
Wagon-top  boiler  50  inches  diameter,  201  tubes  i^  inches 
diameter  x  10  feet  loX  inches  long.  Fire-box  9  feet 
u^  inches  long  x  3  feet  5^  inches  wide.  Grate  surface 
34.8  square  feet.  Heating  surface  in  tubes  1,005  square 
feet.  In  fire-box  120  square  feet.  Total,  1,305  square 
feet.  Engine-truck,  four-wheel  rigid  bolster  wheels,  33 
inches  diameter.  Journals  4^  inches  diameter  x  7^ 
inches  long. 

Turning  next  to  the  "  Wooten  "  passenger-locomotive, 
designed  for  the  same  service,  we  find  the  dimensions  of 
type  D  33  to  be :  Boiler  53  inches  diameter  at  smallest 
ring,  tapering  back  to  58^1^  inches  at  joint  of  fire-box. 
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Fire-box  8  feet  6  inches  long  x  8  feet  wide  inside.  Com- 
bustion-chamber 31  inches  long;  345  tubes  1%  inches 
diameter  x  9  feet  2  inches  long.  Grate  surface  68  square 
feet.  Heating  surface  tubes  1,232  square  feet,  Fire-box 
151  square  feet.  Combustion-chamber  32  square  feet. 
Total,  1,415  square  feet.  Cylinders  i8>^  inches  diameter 
X  22-inch  stroke.  Drivers  68  inches  diameter.  Rigid 
wheel-base  6  feet  5  inches.  Total  wheel-base  20  feet  5^^ 
inches.  Stack  18  inches  diameter.  Weight  on  drivers 
60,780  pounds.     Total  weight  89,750  pounds. 

The  •'  G.  F.  Ward,"  for  the  New  York,  Providence  and 
Boston,  and  the  "  Pegasus,"  for  the  Boston  and  Lowell 
Railroad,  will  illustrate  the  best  practice  of  the  high  speed 
engines  of  the  Rhode  Island  Locomotive  Works.  These 
two  engines  are  nearly  alike,  the  dimensions  being  :  Track 
gauge, 4  feet  8;^  inches.  Cylinders  18  inches  diameter  x 
24-inch  stroke  of  piston.  Boiler  52  inches  diameter;  184 
tubes,  2  inches  diameter  x  142^^  inches  long.  Fire-box 
71 X  inches  long  x  34  inches  wide.  Drivers  72  inches 
diameter.  Rigid  wheel-base  102  inches.  Total  wheel- 
base  279  inches.  Engine-truck,  four-wheeled  swing  bol- 
ster wheels,  33  inches  diameter.  Weight  on  drivers 
59,000  pounds.     Total,  91,000  p>ounds. 

The  recently  finished  Mason  passenger-locomotive  for 
high  speed,  designed  by  the  superintendent,  John  T. 
Meats,  has  attracted  considerable  notice  in  the  eastern 
states.  In  these  engines  care  has  been  taken  to  increase 
the  size  of  all  wearing  parts,  new  cylinders  and  all  other 
working  parts  being  carefully  gone  over,  and  we  may  ex- 
pect from  these  engines  as  good  performances  as  are 
possible  to  be  gotten  out  of  the  standard  American  type. 
The  dimensions  are  :  Cylinders  18  x  24  inches.  Driving- 
wheels  68 ><  inches  diameter.  Rigid  wheel-base  9  feet. 
Total  wheel-base  23  feet  4  inches.  Weight  in  working 
order  102,000  pounds.  On  drivers  68,000  pounds.  Boiler, 
style  wagon-top,  54  inches  diameter.  Material,  steel.  -^ 
inch  thick;  212  tubes  2  inches  diameter x  11  feet  2  inches 
long.  Fire-boxes  78  inches  long  x  35  inches  wide,  75 
inches  high.  Driving-axle  journals  8  inches  diameter  x 
8  inches  long.  Engine-truck,  four-wheeled  swing  bolster 
wheels,  30  inches  diameter.  Journals  5>^  inches  diameter 
x  1 1  inches  long.    ■:\^^:->^:::^:y\  ^^r■^:■.\■:■y■\l^::., ,;■■■_;  r :  :;■ 

After  the  foregoing  description  of  what  has  been  done 
in  the  way  of  fast  passenger-locomotives  of  the  standard 
American  pattern,  which  are  acknowledged  by  all  as  not 
filling  the  bill  of  what  is  required  in  these  days  of  fast 
travel  and  heavy  trains,  the  writer  would  beg  to  call  your 
attention  to  the  following  design  for  a  fast  passenger- 
locomotive.  I  would  state  in  the  beginning  that  there  is, 
to  my  best  knowledge  and  belief,  nothing  in  this  design 
covered  by  a  patent,  and  if  it  is  of  use  to  any  one  they 
are  welcome  to  it.  We  do  not  claim  anything  absolutely 
original  in  this  locomotive,  all  of  the  pieces  for  the  most 
part  being  "  old  friends  with  new  faces."  Some  of  the 
peculiarities  of  this  engine  are,  first,  the  twin  fire-boxes. 
Boilers  of  this  style  were  designed  by  Mr.  E.  D.  Leavett, 
Jr.,  and  built  for  the  Boston  sewerage  engine,  and  are  to- 
day giving  first-class  results.  The  only  departure  I  have 
made  from  his  design  is  in  using  the  Belepare  top,  which 
makes  a  better  arrangements  of  stays,  and  in  the  divided 
combustion-chamber  which  gives  a  better  circulation. 
Another  departure  from  the  American  locomotive  is  in 
carrying  the  four-wheel  truck   entirely  in  front  of  the 


cylinder  and  connecting  to  the  back  driver.  The  object 
of  this  is  to  get  the  weight  of  the  cylinders  nearly  all  on 
the  drivers,  and  so  do  away  with  that  amount  of  dead 
weight,  which  in  ordinary  locomotives  has  to  be  carried, 
by  placing  no  more  weight  on  the  front  truck  than  is  ab- 
solutely necessary  to  make  the  engine  track  well.  In 
some  cases  a  pony  or  two-wheeled  truck  might  be  used, 
but  where  high  speed  is  required  and  the  track  is  not  jjer- 
fectly  straight,  the  danger  of  being  derailed  is  so  great 
with  a  two-wheeled  truck  that  not  many  American  master 
mechanics  would  have  the  hardihood  to  use  them. 

With  this  style  of  truck  the  engine  may  be  run  with  the 
same  degree  of  safety  as  an  ordinary  eight-wheeled  engine. 
This  way  of  carrying  the  truck  in  front  of  the  cylinders  is 
very  often  used  in  the  old  world.   :;;       >  \       ^ 

GENERAL    SPECIFICATIONS    FOR   A    FAST    PASSENGER- 
V-  •  V  LOCOMOTIVE    ENGINE.^  V 

General  dimensions  :  Cylinders  19  inches  in  diameter, 
24-inch  stroke.  Two  pairs  of  coupled  driving-wheels  6 
feet  diameter,  with  a  four-wheeled  swing  bolster  truck  in 
front  of  cylinder  and  one  pair  of  trailing  wheels  under 
fire-box  back  of  drivers.  Gauge  of  road,  4  feet  8  Vz  inches. 
Fuel,  hard  or  soft  coal.  Weight  of  engine  in  working 
order,  103,000  pounds;  on  drivers,  87,000  pounds;  on 
truck,  10,000  pounds;  on  trailing  wheels,  5,000  pounds. 
Wheel-base,  driving  7  feet,  rigid,  15  feet  7  inches.  Total 
of  engine  29  feet  2  inches.  Boiler,  cylinder  part  and  out- 
side fire-box,  of  Otis  steel,  y^  inch  thick,  riveted  with  yi 
inch  rivets,  placed  not  over  2%  inches  from  center  to 
center,  all  seams  to  be  double  riveted.  Diameter  at  front 
end  to  be  60  inches,  made  straight  with  one  dome  placed 
on  middle  of  boiler,  32  inches  in  diameter,  and  30^^  inches 
high.  Smoke-box,  extended,  61  >^  inches  in  diameter  and 
92>^  mches  long,  made  of  f^-inch  iron.  Fire-boxes  to  be 
8  feet  long,  46  inches  wide  at  bottom,  and  57  inches  deep 
inside,  made  of  steel.  Crown  y%  inch  thick,  sides  ^"j  inch 
thick.  Fire-door  sheet  y%  inch  thick.  Combustion- 
chamber  38  inches  deep,  52  inches  wide  and  42  inches 
long.  Inside  tube  sheet  %  inch  thick.  The  sides  and 
crown  to  be  stayed  with  ^-inch  stay-bolts,  screwed 
through  and  riveted  over,  placed  not  over  4^  inches 
center  to  center.  Water  spaces  4>i  inches  front,  2>/'i 
inches  sides,  tapering  to  4>^  inches  at  crown  ;  4>^  inches 
in  center,  tapering  to  6  inches  at  crown.  Tubes  of  iron, 
200  in  number,  2  inches  O.  S.  diameter.  No.  12,  W.  G. 
thick,  10  feet  long,  set  with  copper  rings  on  fire-box  ends. 

■      •■    -^i  ,-■' :  ■; :     ■                -  '.         Square  Feet. 

Heating  surface,  tubes 1,040 

"              "       fire-box aoo 

"             "       combustion-chamber 50 


Total 1,290 

Smoke-stack,  straight,  18  inches  in  diameter.  Frames 
of  best  hammered  iron  4  inches  wide,  with  p>edestal  and 
braces  welded  in.  Front  rails  bolted  and  keyed  to  main 
frames,  and  pedestals  protected  by  cast-iron  wedges  and 
shoes,  the  pedestal  being  connected  at  bottom  by  cast- 
iron  thimbles  and  bolts.  Driving-wheels,  four  in  number, 
72  inches  diameter.  Centers  of  best  cast  iron,  with  hubs 
and  rims  cored  out,  the  centers  turned  to  66  inches  diam- 
eter for  tires  to  be  shrunk  on.  Tires  of  best  cast  steel,  3 
inches  thick,  both  pairs  flanged  6  inches  wide.  Driving- 
axles  of  best  hammered  iron;  journals,  8  inches  diameter, 
10  inches  long.  ,  .    -     •  ■  - 
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RIVAL   LAND   AND  WATER   TRANSPORTA- 
TION  ROUTES. 


A  CONSIDERABLE  portion  of  the  current  discussion  of 
transportation  questions  and  other  intelligence  bearing 
on  such  matters,  hinges  on  the  conflicting  interests  of 
land  and  water  routes. 

The  magitude  of  the  merchant  navy  of  the  United  States 
is  discussed  in  the  annual  report  of  the  commissioner  of 
navigation,  and  he  directs  attention  to  the  fact  that  it 
finds  employment  chiefly  in  river,  inland,  lake,  gulf,  and 
coastwise  traffic.  The  craft  of  various  kinds  includes 
6,284  seagoing  sailing  vessels,  of  2,138,880  tons,  and  355 
steamers,  of  545.187  tons.  The  number  of  vessels  em- 
ployed in  the  different  coasting  trades  and  fisheries  of  the 
Atlantic  and  Pacific  coasts,  including  the  western  rivers 
and  all  inland  navigation  excepting  the  northern  lakes, 
on  June  30th,  1885,  was  19,123,  and  their  tonnage  2,455,720, 
Of  this  number,  13,862  were  sailing  vessels,  4,1 11  steam 
vessels,  256  canal  boats,  and  894  barges.  The  total  num- 
ber of  vessels  engaged  in  the  coastwise  trade,  excluding 
those  engaged  in  the  fisheries  and  upon  the  northern  lakes 
and  western  rivers,  is  15,918,  and  their  tonnage  2,001,917. 
The  commissioner  says : 

"If  we  include  our  lake  and  river  tonnage  it  is  the  most  formidable 
coasting  fleet  in  the  world,  surpassing  in  point  of  tonnage  the  combined 
mercantile  navies  of  any  two  nations,  excluding  Great  Britain.  In  fact, 
the  aggregate  merchant  tonnage  of  France,  Spain,  and  Italy  together  falls 
short  of  the  United  States  coasting  marine.  Moreover,  this  fleet  of  coasters 
of  various  kinds,  built  for  conducting  the  traffic  of  our  extended  coasts  and 
long  rivers,  is  admirably  adapted  to  the  diversified  variety  of  business  it 
was  constructed  to  perform.  It  is,  in  pf)int  of  efficiency  and  equipment  of 
vessels  and  accommodations  and  comforts  for  those  on  board,  second  to 
no  fleet  in  the  world.  The  coasting  service  is,  moreover,  thoroughly 
American,  both  in  the  increasing  traffic  it  is  intended  to  carry  on  and  the 
peculiar  style,  models,  and  rig  of  the  vessels  themselves.  No  doubt  the 
experience  gained  by  our  shipwrights  and  architects  in  drawing  the  lines 
of  the  fine  models  that  are  to  be  met  with  along  our  coasts  has  enabled 
them  to  build  yachts  that  from  the  days  of  the  A  merica  to  the  Puritan  have 
kept  the  prize  for  fast  sailing." 

One  of  the  general  considerations  which  has  scarcely 
received  as  much  attention  as  it  deserves  is  the  effect, 
upon  railway  interests,  of  the  influences  that  have  con- 
fined the  operations  of  American  vessels  chiefly  to  the 
coasting  trade,  and  prevented  them  for  participating  ex- 
tensively in  commerce  with  foreign  countries.  It  is  only 
a  comparatively  small  amount  of  the  coasting  trade  that 
could  not  be  conducted  by  some  of  the  existing  railway 
lines,  and  that  is  not  now  habitually  carried  on  under 
conditions  that  necessitate  sharp  competition.  If  the 
available  foreign  fields  for  effort  were  more  extensive  and 
remunerative  it  is  probable  that  they  would  attract  at 
least  some  of  the  seagoing  vessels  now  engaged  in  tne 
coasting  trade,  and  thus,  perhaps,  diminish  the  pressure 
to  which  a  number  of  rival  rail  and  water  routes  are  now 
subjected. 

There  are  also  many  home  industries  and  classes  of  traffic 
which  would  presumably  be  more  flourishing  if  the  exist- 
ing facilities  for  exportation  to  foreign  markets  from  var- 
ious domestic  ports  were  improved,  and  it  is  possible  that 
some  railway  lines  would  derive  a  double  benefit  from 
such  an  increase  of  oceanic  shipping  if  it  were  supplied  by 
vessels  that  are  now  engaged  in  the  coasting  trade. 

It  is  true  that  leading  ports  are  generally  abundantly 
supplied  with  foreign  vessels,  but  exclusive  dependence 
upon  them  for  the  management  of  the  foreign  commerce 
of  the  country  involves  perils  and  uncertainties  which 


might  under  some  adverse  circumstances  become  very 
damaging,  and  there  are  at  all  times  promising  or  possible 
markets  for  American  products  in  some  parts  of  the  world 
which  will  never  be  fully  developed  by  operation  con- 
ducted in  foreign  ships.      ••■\  ^  -  ^  '      '-  >     -   -tv-  -^  ;  ;v  r   - 

This  subject  has  a  close  relation  to  the  material  welfare 
of  the  American  people.  Their  prosperity  depends,  in  a 
very  large  degree,  upon  the  extent  to  which  foreign  mar- 
kets can  be  provided  for  their  surplus  products,  and  the 
existing  capacity  to  produce  many  useful  articles  greatly 
exceeds  the  existing  home  and  foreign  demand.  Mean- 
while very  active  efforts  are  being  made  by  various  foreign 
governments  to  provide  satisfactory  substitutes  for  the 
articles  now  exported  from  our  soil.  It  is  necessity  rather 
than  choice  that  makes  Great  Britain  such  a  large  pur- 
chaser of  American  breadstuffs,  provisions,  and  cotton, 
and  her  statesmen  and  many  of  her  merchants  would  pre- 
fer to  make  corresponding  purchases  from  competing 
British  colonial  dependencies  if  their  location  and  indus- 
trial development  permitted  such  a  change.  What  has 
already  occurred  in  connection  with  the  substitution  of 
wheat  from  India  for  the  products  of  our  fields  may  be 
the  forerunner  of  similar  limitations  in  other  directions. 
France  and  Germany  have  also  imposed  severe  restrictions 
on  some  branches  of  our  export  provision  trade.  In  brief, 
while  we  have  -been  materially  dimishing  the  American 
demand  for  European  manufactures,  some  foreign  coun- 
tries have  been  equally  successful  in  checking  their  im- 
ports of  staple  products  of  the  United  States.  Instead  of 
looking  for  a  remedy  to  a  reduction  of  our  tariff,  which 
might  result  in  inflicting  great  injury  on  our  manufactures 
without  materially  benefiting  our  agriculturists,  steady 
efforts  should  be  made  to  seek  new  markets  wherever 
they  can  be  found,  and  this  work  can  never  be  prosecuted 
with  the  desirable  degree  of  efliciency  and  success  while 
the  direction,  management,  and  manipulation  of  our 
foreign  trade  is  left,  mainly,  to  and  under  the  control  of 
representatives  of  foreign  interests.  I. 

For  the  reasons  stated  and  other  considerations  which 
are  perhaps  even  more  cogent,  it  is  highly  desirable  that 
practical  methods  should  be  devised  for  the  encourage- 
ment or  increase  of  American  shipping  devoted  to  foreign 
trade,  and  on  all  propositions  conducive  to  this  end  there 
is  a  substantial  harmony  of  interests  between  the  repre- 
sentatives of  national  railway  and  water  routes.  '         ^     •■ 

Various  other  classes  of  questions  are  discussed  which 
embrace  issues  affecting  the  historic  and  incessant  rivalry 
between  rail  and  water  lines.  No  other  portion  of  the 
world  has  ever  witnessed  such  struggles  as  have  been 
waged  for  the  control  of  many  branches  of  the  through 
traflSc  of  this  country.  Nowhere  else  have  railways  re- 
duced rates  to  a  standard  low  enough  to  make  them  for- 
midable rivals  of  long  water  routes.  And  nowhere  else  is 
the  anomaly  presented  of  a  systematic  advocacy  of  exten- 
sive governmental  aid  to  water  lines  for  the  express  pur- 
pose of  enabling  them  to  compete  more  effectively  with 
rail  lines  built  chiefly  by  private  capital. 

Illustrations  of  some  of  the  prevailing  tendencies  were 
afforded  by  statements  made  during  the  recent  debate,  in 
the  House  of  Representatives,  at  Washington,  on  the 
change  of  the  rules  of  that  body  which  were  finally 
adopted.  They  included  references  to  the  Hennepin 
canal,  a  project  that  has  evidently  found  enthusiastic  ad- 


F^-^c/-- 


AMERICAN    RAILROAD    JOURNAL. 


301 


vocates  who  are  anxious  that  the  United  States  should 
construct  an  expensive  artificial  water  channel  between 
the  upper  Mississippi  and  the  northern  lakes.  A  number 
of  other  schemes  of  equal  or  even  greater  magnitude  were 
briefly  mentioned,  and  it  is  supposed  that  one  of  the 
results  of  the  new  methods  of  conducting  the  business  of 
the  House  will  be  to  increase  the  chances  of  the  success  of 
schemes  which  aim  at  securing  large  appropriations  for 
the  improvement  or  creation  of  interior  water  routes. 
So  far  as  the  work  of  the  session  has  been  outlined,  the 
indications  point  to  hostile  treatment  of  some  of  the  land- 
grant  roads,  coupled  with  more  favorable  consideration 
than  usual  of  various  plans  for  improving  competing 
waterways. 

The  utility  of  a  number  of  the  schemes  has  been  greatly 
magnified.  The  interior  transportation  service  of  the 
country  is  performed  mainly  by  the  railways,  and  in  all 
northern  sections  of  the  United  States  their  labors  are  in- 
dispensable, on  account  of  the  closing  of  the  interior 
water  routes  during  a  large  portion  of  each  year.  The 
usual  winter  blockades  have  now  been  established,  and  in 
the  absence  of  railway  labors,  ruinous  and  intolerable 
torpidity  would  reign  supreme  in  many  circles  which  have 
suffered  only  a  slight  diminution  of  ordinary  activity. 
The  course  of  events  on  the  upper  Mississippi,  which  is 
typical  of  most  of  the  northern  water  routes,  is  illustrated 
by  a  statement  that  the  ice  gorged  above  the  railroad 
bridge  at  Winona  on  the  night  of  December  6th,  thus 
closing  the  season  after  247  days  of  uninterrupted  navi- 
gation. Five  thousand  one  hundred  and  twenty-five 
boats  and  1,978  rafts  rafts  passed  the  bridge  during  the 
season.  The  Josie  was  the  first  St.  Louis  boat  to  arrive 
on  April  loth,  and  the  last  to  leave  on  November  17th. 
The  Mississippi  closed  at  Davenport  on  December  7th. 
This  is  ten  days  earlier  than  for  the  last  two  years.  The 
season  of  navigation  opened  March  21st,  three  days 
after  the  ice  went  out.  The  close  this  year  was  very 
sudden,  and  the  ferry,  which  made  regular  trips  until 
within  a  few  hours  of  the  ice  blockade,  had  difficulty  in 
getting  into  winter  quarters. 

In  reference  to  the  general  characteristics  of  the  traffic 
now  conducted  on  the  Mississippi  the  following  state- 
ment, attributed  to  a  prominent  railway  official  whose 
name  is  not  published,  is  going  the  rounds  of  the  western 
press:   \._.-^        ■:,,';-■■>."■;■:-■    "V.>'."-  .---■.■''-■.:  ^  :■':".■..■ '■-■■ 

"  There  is  not  half  the  benefit  derived  from  the  Mississippi  river  that  the 
people  are  led  to  believe.  The  railroad  companies  carry  freight  at  as  low 
a  rate  as  the  boat  lines,  and  besides  give  better  service  by  fast  time  and 
prompt  delivery.  The  boats  do  very  little,  if  any,  through  business  ;  it  is 
only  local  traffic  they  carry.  And  what  town  of  any  size  slong  the  river  is 
not  touched  by  a  railroad  ?  There  is  a  sufficiency  of  roads  to  transfwrt  all 
the  produce  the  country  furnishes,  and  the  competition  among  them  keeps 
the  rates  on  a  basis  with  that  charged  by  the  boat  lines.  If  the  railways 
did  right  they  would  compete  with  the  boat  lines  while  navigation  is 
open  in  such  a  way  as  to  surprise  them  and  compel  them  to  tie  their  b>oats 
up  to  the  nearest  swing-bridge  on  the  river,  and  in  the  winter  make  the 
shippers,  who  were  inclined  to  favor  boat  against  rail,  pay  such  a  rate  on 
every  article  they  ship  that  it  would  draw  the  life  blood  from  their  hearts. 
The  railroads  are  in  a  position  to  lio  it  if  they  wanted  to.  But  they  were 
built  for  public  benefit,  and  they  did  not  apply  to  congress  every  year  for 
aid  or  a  certain  sum  of  money  to  maintain  them  and  make  necessary  im- 
provements.   >■-•  .':■;■■■'•'■■/    •;  ''''''  ''■:>'}-'■■    '■'■■  :'^-'^:''  ■.-''iv'~:^^  ;•■■".    "'■■'■^'^  ■■:"*■ 

"  No  ;  when  boat  lines  perform  the  service  of  a  well-managed  rc»d  ex- 
tending along  the  bank  the  same  distance  as  boat  lines  run,  then  it  is  time 
canals  were  run  all  over  the  country,  and  the  first  man  to  mention  railroads 
should  be  lynched.  Of  course  the  Mississippi  river  is  a  strip  of  water 
owned  by  the  government,  and  the  government  does  not  want  to  see  it 
become  clogged  with  snags,  or  mountains  growing  in  its  center,  or  resting 


places  for  ducks  and  geese.  No  :  it  must  be  kept  in  proper  light  before  the 
public,  especially  foreigners,  so  that  the  historical  Mississippi  may  appear 
to  them  all  that  has  been  said  of  it.  If  it  is  kept  in  an  improved  condition 
and  boats  run  regularly  between  points,  the  railroad  companies  do  not 
care,  for  their  traffic  is  not  noticeably  diminished  by  the  competition. 
None  of  the  companies  owning  a  line  of  boats  running  between  St.  Louis 
and  St.  Paul  find  them  paying.  I'll  bet  you  they  are  losing  money  every 
day,  but  continue  to  run  in  the  hope  of  better  times.  There  is  no  through 
business  between  St.  Louts  and  St.  Paul  to  speak  of,  and  the/esult  is  that 
the  boat  lines  depend  almost  entirely  for  the  trifling  business  picked  up 
between  points,  for  which  they  ask  what  a  railroad  man  would  call  a  very 
remunerative  rate.  This  is  why  we  do  not  believe  in  congress  appropri- 
ating money  for  the  improvement  of  waterways,  because  it  really  does  not 
benefit  the  country  tributary  to  the  point  where  the  improvement  is  made 
when  there  is  a  railroad  in  that  district,  for  the  railroad  can  carr>-  all  the 
business  at  as  low  a  rate  in  the  end  to  the  shipf>er  as  the  man  owning  the 
boat  can.  This,  then,  is  only  beneficial  to  the  few  individuals  who  own 
the  boat  transportation  lines,  and  when  congress  makes  an  appropriation 
for  the  opening  of  canals  and  rivers  it  is  for  the  benefit  of  a  certain  few 
individuals  who  wish  to  embark  in  new  enterprises  aided  by  the  public." 

— Railway  World. 


Comparative  Cost  of  Operating  American  and   English 
,/    .    Rail>«rays.        ■.•-"■■:.  '[ - 


In  a  paper  read  at  the  October  meeting  of  the  Ameri- 
can Society  of  Civil  Engineers,  Mr.  E.  B.  Dorsey  gave  the 
following  facts  relative  to  the  comparative  cost  of  oper- 
ating railways  in  this  country  and  in  England  :      ■         :    ■ 

The  roads  north  and  west  of  London  pay  on  an  average 
6s.  8d.,  or  $1.60  per  ton  of  2,240  pounds,  and  roads  running 
south  of  London  12s.  6d.,  or  $3  per  ton,  which  price  is 
that  of  the  coal  delivered  to  the  railways.  The  wages  of 
engine-drivers  and  firemen  in  England  average  6s.  8d.  p>er 
day,  equal  to  $1-60,  and  in  America  $3.60,  while  the  latter 
in  England  average  3s  gd.,  or  90  cents,  and  in  America 
$1.90.  To  equalize  the  comparison  of  op)erating  exp)enses, 
then,  coal  should  be  assumed  in  the  United  States  at 
$1.60  per  ton,  and  the  scale  of  wages  reduced  45.5  per 
cent.     -•■■■/•  ■■  •■     ..'      vi,'^  ;-:•/;-■-*-'■--■■-:■...•■.  ■■■.>.  ;'■. 

Then,  again,  the  English  railways  are  considered  so  much 
smoother  than  the  American  that  the  engines  ought  to 
show  favorably  on  the  repair  question  ;  but  in  spite  of  all, 
the  average  cost  of  repairs  and  renewals  of  locomotives 
on  fourteen  railways  in  England  came  to  7.8  per  cent,  of 
the  total  operating  expenses,  while  on  eight  American 
railways  it  was  5.7  per  cent.,  or  one-third  less.  This  goes 
to  show  that  the  outside-cylinder  engine  (American  type) 
does  not  wriggle  herself  to  pieces  so  much  as  she  was 
thought  to  do.  As  labor  is  the  chief  expense  in  railway 
repairs,  the  wages  in  the  United  States  should  be  reduced 
50  per  cent,  to  put  the  comparison  above  on  its  merits, 
which  gave  4.3  per  cent,  for  American  engines  against  7.8 
for  the  English,  nearly  one-half.    •;,.-; 

In  regard  to  maintenance  of  w^ay  the  average  cost  on 
fourteen  English  railways  was  17.8  per  cent,  of  total  oper- 
ating expenses,  and  on  the  eight  American  railways  21.6. 
or  4  per  cent.  more.  This  does  not  take  into  account  the 
difference  in  wages  between  the  two  countries. 

In  regard  to  passenger-cars  the  cost  of  renewals  is  about 
the  same,  being  $1.27  in  England  as  agatnst  $1.34  m, 
America  per  1,000  passenger-miles;  but  it  must  here  be 
considered  that  86  p>er  cent,  of  English  travel  is  third- 
class,  where  first  cost  and  repairs  must  be  very  small, 
and  it  is  fair  to  say  the  renewals  and  repairs  of  first-class 
cars  must  be  at  least  three  times  the  cost  of  repairs 
and  renewals  in  America.  In  regard  to  motive-power 
Mr.  Dorsey  has  been  surprised  to  find  it  was  nearly  double 


■■^"  .-'*'     S.L  -. 


■::■:■.-■■■•  J^t 
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in  England  as  compared  to  America,  for  he  had  expected 
the  reverse.  To  ascertain  if  it  was  not  accidental,  as  he 
had  based  it  on  one  year's  business,  he  has  constructed  a 
table,  which  shows  comparisons  for  1882,  1883  and  1884. 
The  English  roads  selected  are  five  doing  the  heaviest 
traffic,  and  those  of  America,  with  the  exception  of  the 
New  York,  New  Haven  and  Hartford,  run  through  a  coun- 
try with  greater  natural  difficulties.  In  Massachusetts  the 
coal  costs  from  $4  to  $5  per  ton,  and  again  the  question 
of  wages  should  come  in  with  its  50  per  cent,  reduction. 

Supposing,  he  says,  that  the  largest  ton  and  passenger 
haulage  of  the  American  lines  influenced  the  result  in 
their  favor,  the  same  calculation  on  the  same  basis,  except 
the  taxes  are  included  in  operating  expenses,  has  been 
made  for  1884  on  many  of  the  short  railways  of  Massa- 
chusetts where  the  average  haulage  is  very  small.  The 
results  of  the  workings  of  these  small,  short  railways  are 
still  more  favorable  to  the  American  system. 

From  the  superficial  observation  it  is  difficult  to  say 
what  is  the  cause  of  this  great  additional  cost  in  motive- 
power  in  operating  the  English  railways  when  it  should 
be  much  less  than  that  of  the  American  railways,  owing 
to  their  average  superior  construction,  with  easier  grades 
and  curves.  Apparently  the  most  prominent  cause  of 
this  increased  cost  is  the  great  speed  and  small  tonnage 
of  the  freight-trains.  Perhaps  the  American  bogie  roll- 
ing-stock runs  with  less  friction  than  the  rigid  wheel-base 
rolling-stock  used  on  the  English  roads.  It  would  cer- 
tainly pay  the  management  of  the  English  railway  com- 
panies to  investigate  the  cause  of  the  extra  cost  and  if 
possible  remedy  it.  If  this  can  be  done  they  will  be  able 
to  decrease  the  operating  expenses  over  8  per  cent,  with- 
out making  any  changes  whatever  m  the  present  prices. 
This  will  enable  most  companies  to  increase  their  divi- 
dends largely,  probably  over  4  per  cent.  For  what  is 
done  in  the  United  States  ought  to  be  done  in  the  United 
Kingdom. 

It  is  claimed  that  English  government  taxes  and  duties 
are  onerous  ;  they  were  found  to  average  7  per  cent,  of 
the  operating  expenses  in  England  and  5  per  cent,  in 
America,  and  further,  that  the  English  charges  for  pas- 
senger travel  are  about  double  the  American. 


State  Ownership  of  Railways  a  Failure. 


The  experiment  of  buying  out  the  private  railways, 
which  has  been  tried  by  the  German  government  with 
such  apparent  success,  has  not  been  attended  with  any- 
thing like  equally  satisfactory  results  in  Austria  and  Hun- 
gary ;  and  these  latter  countries  have  decided  to  stop,  for 
the  present  at  least,  the  acquisition  of  railways  by  the  state. 
The  railway  work  of  the  present  parliament  will  be  limited 
to  the  two  bills  for  purchasing  the  Prague-Dux  and  Dux- 
Bodenbacher  lines  which  have  been  a  long  time  in  prep- 
aration, increasing  the  rolling-stock  of  the  state  lines, 
authorizing  additional  capital  for  the  Austrian  North- 
western railway,  and  passing  a  new  law  for  local  lines. 
Even  the  two  bills  in  question  are  strongly  opposed  by 
the  railway  committee  itself.  It  is  said  that  the  extension 
of  state  lines  should  be  postponed  until  the  question  of 
state  ownership  in  railways  was  decided.  As  a  matter  of 
fact  there  is  nothing  to  wait  for,  as  it  is  already  clear  that 
the  results  shown  by  state  lines  will  be  worse  this  year 


than  last,  a  2  per  cent,  dividend  on  the  capital  invested  :: 
being  the  utmost  that  will  be  earned.  The  outlook  being 
thus  very  discouraging,  there  is  already  some  talk  in  well- 
informed  circles  of  handing  over  the  state  lines  to  private 
companies  again,  thus  clearly  demonstrating  the  utter 
failure  of  the  system.  Under  these  circumstances  the  sug- 
gestion of  the  Gratz  chamber  of  commerce  that  the  state 
should  purchase  the  South  Austrian  railway  will  produce 
no  results. 

The  question  naturally  arises,  says  the  London,  (Eng.), 
Railway  Times,  why  is  the  system  of  state  railways  such 
a  failure  in  Austria  and  so  successful  in  Germany  .''     The    . 
answer  is  that  the  latter  country's  success  is  only  appar- 
ent.    Germany's  credit  is  much  higher  than  that  of  Aus-    . 
tro-Hungary,  and  as  the  owners  of  private  lines  were  paid   - 
in  government  bonds  the  state  made  a  much  better  bargain 
than  is  possible  in  the  dual  kingdom,  so  that  a  financial 
success  is  more  easily  shown  in  the  fatherland,  but  at  the     1 
expense  of  the  public.   The  German  government,  as  owner  . 
of  all  the  great  lines  and  possessing  the  monoply  of  both 
goods  and  passenger-traffic,  has  been  able  to  economize 
in  many  directions  by  running  fewer  trains,  raising  rates, 
providing  less  comfort  and  accommodation,  etc.,  quite  re- 
gardless of  the  public  who  have  no  choice  but  to  use  the  . 
state  lines.     This  disregard  is  proved  by  the  fact  that  let- 
ters from  London  are  only  delivered  once  a  day  in  Berlin 
while  Frankfort-on-the-Main  has  two   deliveries.      For-    ^ 
merly  Berlin  had  also  two,  but  now  that  all  the  eastern 
lines  are  state  property,  while  to  Frankfort  there  is  a  com- 
peting private  line,  things  are  changed.     Such  a  state  of 
things  is  impossible  in  Austria,  where  the  press  would 
raise  an  outcry  that  would  soon  put  a  stop  to  such  man- 
oeuvers ;  but  in  Germany  nobody  dares  to  say  a  word 
when  once  Prince  Bismarck,  the  originator  of  the  state    . . 
railway  system,  has  made  up  his  mind.    That  the  German 
practice  must  injure  the  trade  is  obvious,  and  it  is  equally 
clear  that  without  crippling  commerce  and  putting  pas- 
sengers to  discomfort  and  inconvenience  the  state  lines 
cannot  pay.     It  appears,  therefore,  that  this  much  praised 
system  is  an  imposture  and  it  is  to  be  hoped  that  other 
countries  will  profit  by  the  lesson  taught  them  by  Ger- 
many and  Austria.  •   ;    •        • 


The  Waste  of  Whistling. 


The  nuisance  of  the  steam  whistle  in  populated  neigh- 
borhoods has  been  frequently  mentioned,  says  the  Sciintific 
American,  and  in  some  localities  municipal  ordinances 
and  railway  managements  have  restricted  its  use.  But  it 
is  seldom  that  the  cost,  expense,  and  waste  of  the  steam 
whistle  is  mentioned.  And  yet  the  Dlowing  off  of  steam 
through  locomotive  whistles  alone  must  entail  an  enorm- 
ous wast6  of  fuel.  Steamboat  whistles  and  the  utterly 
useless  stationary  engine  whistles  must  make,  in  the 
aggregate,  an  enormous  waste  to  the  purchasers  of  fuel 
for  steam-boilers  From  recent  reports  it  is  seen  that 
there  are  1,940  grade-crossings  in  the  two  states  of  New 
Hampshire  and  Connecticut.  Probably  not  less  than  an 
average  of  twelve  trains  cross  these  roads  daily  ;  at  each 
a  locomotive  whistles  under  a  pressure  of  about  no  to 
120  pounds  the  square  inch,  The  aggregate  amount  of 
steam  thus  blown  off  into  noise  is  very  great. 

The  steam  from  a  whistle  escapes  in  an  annular  space 
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around  the  bowl ;  and  if  the  whistle  is  six  inches  in  diameter 
and  the  annular  space  is  only  one  thirty-second  of  an 
inch  wide,  the  total  escaping  space  will  be  more  than  one- 
half  square  inch.  That  much  steam  is  required  to  supply 
a  steam  whistle  is  evident  from  the  fact  that  all  steam 
whistles  have  for  their  connecting  stems  very  generous- 
steam  pipes  :  and  also  from  the  fact,  patent  to  every  ob- 
server, that  as  dense  a  cloud  of  vapor  is  formed  from  the 
steam  of  the  whistle  as  that  escaping  from  the  safety 
valve  in  the  same  time.  :;  ;;  y:  :!;>    '.;    v  ,;     /v 

The  superintendent  of  one  of  the  most  important  rail- 
ways in  the  country,  himself  a  practical  engine-driver, 
says  that  when  he  was  a  locomotive  engineer  he  was  re- 
quested by  the  committee  of  a  local  political  demonstra- 
tion to  toot  his  whistle  persistently  as  he  approached  the 
depot  from  a  point  nearly  a  mile  from  the  station.  He  did 
so,  and  ran  his  steam  down  so  that  his  passengers  had 
either  to  walk  from  the  stationary  train  or  wait  until  steam 
could  be  gotten  up.  The  writer  once  in  whistling  two  re- 
fractory oxen  off  his  road  ran  his  steam  down  from  120  to 
80  within  less  than  two  minutes,  and  the  fireman  piling  in 
the  wood  all  the  time.  The  superintendent  to  whom  re- 
ference has  been  made  believes  that  for  the  time  the  ordi- 
nary steam  whistle  is  used,  more  steam  is  required  than  is 
used  for  driving  the  locomotive  with  its  double  cylinders 
and  pulling  a  train  of  cars.  The  whistle  demand  of  steam 
is  a  constant  one  during  its  use — not  intermittent  like  the 
admission  of  steam  to  an  engine  cylinder:  and  the  size  of 
the  pipe— not  less  than  one  and  one-half  inches— permits  a 
very  large  amount  of  steam  to  escape  under  a  pressure  of 
120  pounds  to  the  square  inch.  This  authority,  with 
others  of  practical  knowledge,  says  that  thirty-five  cents 
per  day  for  the  tooting  of  steam  whistles  on  running 
trains  is  a  very  low  estimate  of  the  cost.  This  does  not 
include  depot  yard  work.  And  no  estimation  is  conject- 
ured as  to  the  waste  of  steam  and  cost  of  fuel  for  the 
steamboat  and  steam-tug  whistles  and  those  of  stationary 
boilers.  But  for  exactive  legal  enactment  and  obstruct- 
ive legalized  orders,  much  of  the  useless  waste  of  whist- 
ling and  much  of  its  abominable  annoyance  could  be 
stopped  and  abated. 

A  still  more  exact  statement  is  that  of  a  well-informed 
railway  man,  who  says  that  the  expenditure  of  fuel  for 
each  locomotive  on  the  New  York,  New  Haven,  and 
Hartford  road  each  day  is  about  one-eighth  of  a  ton  ; 
this  only  for  the  legally  required  soundings  at  grade-cross- 
ings. This  would  make  for  this  one  road,  the  cost  of 
fuel,  for  grade-crossing  whistling  alone,  not  less  than 
$15,000  per  year.    ■■.••"'•■:•■■■";  ■-■•^  •'  ■■       ''"■[    ;:,  v,;^^ 


A  Locomotive's  Surprising  Record. 


Locomotive  No.  137  on  the  Boston  and  Albany  Rail- 
road, used  in  the  passenger-service,  has  a  very  remarkable 
record.  It  came  out  of  the  shops  new  April  23rd,  1883, 
and  on  October  30th,  1885,  was  sent  in  for  general  repairs, 
having  in  the  meantime — for  30  months  and  seven  days — 
made  daily  trips.  The  average  run  for  the  921  days  was 
203  miles,  or  an  aggregate  of  184,726  miles.  During  this 
time  only  12  days  were  lost  for  repairs,  and  no  repairs 
were  made  until  April  27th,  1884,  when  the  engine  had  run 
78,812  miles.  During  portions  of  the  months  of  April 
and  June  and  the  whole  of  the  month  of  May,  the  engine 


ran  400  miles  everj'  day,  making  (with  extra  trips  Sundays) 
10,910  miles  in  May,  and  a  total  of  26,740  miles  in  the 
three  months  named,  or  an  average  of  8,913  miles  per 
month.  The  12  days  lost  for  repairs  were  distributed 
over  the  period  from  April  27th,  1884,  to  October  30th, 
1885,  and,  in  almost  every  instance  the  repairs  were  of  an 
unimportant  character  and  in  the  shape  of  renewals. 

The  driving-boxes  of  the  engine  were  of  cast  iron,  but 
have  lately  been  replaced  With  steel.  The  weight  of  the 
engine  is  42  tons,  its  cylinders  are  18  x  22  inches,  its 
driving-wheels  68  inches  in  diameter,  and  the  boiler  52 
inches  in  diameter.  There  are  231  two-inch  tubes,  and 
the  steam-pressure  is  160  pounds. 


A  New  Adaptation  of  Electricity. 


Telpherage  is  the  name  which  has  been  given  to  a 
system  of  automatically  transporting  goods  by  the  agency 
of  electricity  as  the  motive-p>ower,  which  system  was  the 
invention  of  the  late  Professor  Fleeming  Jenkin.  Dying 
in  June  last,  however,  the  professor  did  not  live  to  see 
his  ingenious  ideas  carried  out  on  a  practical  scale.  He 
had  begun  the  construction  of  a  telpher  line  on  the  estate 
of  Lord  Hampden,  at  Glynde,  near  Lewes,  but  his  plans 
had  to  be  perfected  by  Professor  Perry,  his  successor  as 
the  engineer  to  the  Telpherage  Company.  This  line  has 
been  completed,  and  was  formally  opened  on  Saturday, 
October  17th,  by  Lady  Hampden,  who  electrically  started  a 
loaded  train  on  the  line.  A  special  train  conveyed  a 
large  number  of  visitors  from  Victoria  station  to  Glynde, 
among  the  company  being  Sir  Frederick  Abel,  Admiral 
Sir  Edward  Inglefield,  Mr.  ,W.  H.  Preece  and  Professor 
Ayrton. 

The  line  is  a  double  one,  nearly  a  mile  in  length,  and  is 
composed  of  two  sets  of  steel  rods  three-quarters  of  an 
inch  in  diameter,  supported  on  wooden  posts  of  T-shape, 
and  about  eighteen  feet  high.  The  wires  are  supported 
one  on  either  end  of  the  cross-piece  of  the  "T,"  which  is 
eight  feet  long.  The  carriers,  or  skips,  as  they  are  techni- 
cally termed,  are  iron,  trough-shaped  buckets,  «ach  hold- 
ing about  2  cwt.,  and  suspended  from  the  line  by  a  light 
iron  frame,  at  the  upper  end  of  which  is  a  pair  of  grooved 
wheels  running  on  the  line  of  rods.  A  train  is  made  up 
of  ten  of  these  skips,  which  are  in  electrical  connection 
with  each  other,  and  with  an  electric  motor  which  is 
placed  in  the  middle  of  the  train,  having  five  skips  in 
front  and  five  behind  it. 

At  a  point  about  midway  of  the  length  of  the  line  is 
the  engine-house,  m  which  is  a  steam-engine  which  drives 
the  dynamos.  From  these  latter  the  current  is  led  to  the 
line,  and  thus  to  the  electrical  motor  which  moves  the 
train.  The  use  to  which  the  line  is  put  is  to  carry  clay 
from  a  pit  to  the  Glynde  railway  siding,  whence  it  is  de- 
livered in  trucks  and  transported  by  rail  to  the  works  of 
the  Newhaven  Cement  Company.  At  the  charging  end 
of  the  telpher  line  the  skips  are  loaded  each  with  about 
2  cwt.  of  clay,  the  train  thus  carrying  one  ton.  A 
laborer,  by  touching  a  key,  starts  the  train  which  travels  at 
a  speed  of  from  four  to  five  miles  an  hour  along  the  over- 
head line  to  the  Glynde  station.  Arrived  there,  another 
laborer  upsets  each  skip  as  it  passes  over  a  railway-truck, 
into  which  the  clay  is  thus  loaded.  This  upsetting,  how- 
ever, will  eventually  be  performed  automatically  by  means 
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of  a  lever  on  each  skip,  which  will  come  in  contact  with  a 
projecting  arm  as  it  passes  over  the  truck.  The  laborer 
at  the  discharging  end  of  the  line  has  full  control  over 
the  train,  and  can  stop,  start  and  reverse  it  at  will,  as  can 
also  the  man  at  the  other,  or  loading  end. 

There  are  two  trains  at  Glynde,  but  only  one  is  at 
present  used,  that  being  found  sufhcient  to  deliver  150 
tons  of  clay  per  week  at  the  station — the  minimum  quan- 
tity required  by  the  cement  company.  The  trains  need 
no  attention  when  running,  as  they  are  governed  to  run 
at  the  same  speed  both  on  rising  and  falling  gradients. 
An  automatic  block  system  is  provided,  so  that  as  many 
as  twenty  trains  can  be  run  on  the  line  without  the  possi- 
bility of  collisions.  The  telpherage  line  at  Glynde  being 
the  first  erected,  it  is  admitted  that  its  details  are  capable 
of  improvement.  It,  however,  successfully  demonstrates 
the  ingenious  idea  of  Professor  Jenkin  in  utilizing  elec- 
tricity as  a  source  of  motive-power.  Beyond  this  it  can 
hardly  be  said  to  go  at  present. 


High-Speed  Engines  for  English  Roads. 

According  to  Engineering,  the  Northeastern  Railway 
Company  are  at  present  having  built  at  their  works  in 
Darlington  and  Gateshead  twenty  new  engines,  to  be  used 
solely  for  express  purposes.  At  the  Darlington  North 
Roads  Works  ten  of  the  engines  are  to  be  built.  One  is 
already  completed.  It  runs  upon  four  wheels  (coupled) 
and  is  seven  feet  two  inches  m  diameter.  The  diameter 
of  the  leading  wheels  is  four  feet  and  six  inches  and  that 
of  the  centers  eight  feet  six  inches,  the  total  wheel  base 
of  the  engine  being  sixteen  feet  eight  inches.  The  cylin- 
der is  eighteen  inches  in  diameter  and  has  a  twenty-four 
inch  stroke.  The  boiler  pressure  is  one  hundred  and  forty 
pounds  persquare  inch,  with  total  heating  surfaces  of  about 
1,400  feet.  The  tender  is  upon  six  wheels  of  three  feet 
six  inches  diameter,  with  steel  axles.  It  will  hold  2,800 
gallons  of  water  and  carry  three  tons  of  coal.  The  gen- 
eral fittings  throughout  are  of  the  most  approved  char- 
acter, and  adapted  to  meet  all  modern  requirements. 
The  weight  of  the  engine  with  steam  up  is  forty-two  tons, 
and  that  of  the  tender,  twenty-eight.  All  the  engines  are 
to  be  of  the  same  type,  and  are  to  be  called  "  Tennant's 
Express  Passenger-Engine."  They  will  be  capable  of  run- 
ning express  from  York  to  Edinburgh  and  vice  versa  in 
one  journey;  hitherto  it  having  been  necessary  to  employ 
two  engines  to  accomplish  the  same  distance.  In  a  trial 
run  of  the  engine  a  speed  of  eighty  miles  per  hour  was 
attained.  When  the  engines  are  finished  the  Northeast- 
ern will  possess  engines,  for  finish,  build  and  general  ex- 
cellence, unequalled  in  the  country.  , 


The  Philadelphia  and  Reading  Road. 


At  the  annual  meeting  of  the  shareholders  of  the  Phila- 
delphia and  Reading  Railroad  held  in  Philadelphia,  on 
January  nth,  Mr.  Franklin  B.  Go  wen  was  unanimously 
elected  president.  Mr.  Gowen  retired  from  the  presi- 
dency of  the  road  two  years  ago  and  was  succeeded  by 
Mr.  Keim,  the  receiver  of  the  road.  The  report  of  the 
retiring  president  gives  the  following  figures  for  the  year 
ending  November  30th,  1885  :  Net  earnings  of  the  railway 
company,  $12,652,249  ;  deficit  in  earnings  of  coal  and  iron 


company,  $124,679;  for  both  companies  net  earnings, 
$12,527,569.  The  operations  of  the  railway  company,  de- 
ducting that  of  the  system  of  the  Central  Railroad  Com- 
pany of  New  Jersey,  have  resulted  in :  Net  earnings, 
$8,050,983;  total  fixed  charges,  including  full  charge  of 
interest  and  rentals,  $10,244,809;  deficit  for  the  year, 
$2,193,826.  The  deficit  in  the  operation  of  the  Central 
Railroad  of  New  lersey  for  the  year  is  $1,338,377. 

The  rumors  that  have  been  current  since  the  election 
of  Mr.  Gowen  to  the  presidency  of  the  company,  that 
he  intended  to  go  abroad  again  to  raise  $20,000,000 
for  the  creation  of  a  trust  fund  to  be  used  in  paying  off 
the  pressing  obligations  of  the  company,  and  take  it  from 
the  hands  of  the  receivers,  are  stated  by  those  who  know, 
to  be  entirely  correct.  It  is  understood  that  before  his 
recent  return  to  America  he  spoke  to  a  number  of  Eng- 
lish and  German  capitalists  on  this  subject,  and  that  he 
received  from  them  gratifying  assurances  that,  should  he 
succeed  in  his  efforts  to  replace  himself  at  the  head  of  the 
company,  they  would  provide  the  money  to  carry  out  his 
purposes.  When  questioned  on  the  subject  he  declined 
to  state  whether  or  not  there  was  any  truth  in  the  rumors. 


Rail'ways  in  lovva. 


According  to  the  report  of  the  Board  of  Railroad 
Commissioners  of  Iowa  for  the  year  ending  June  30th, 
1885,  there  are  now  in  that  state  7,478  miles  of  railway  in 
operation.  The  increased  mileage  over  the  previous  year 
is  reported  at  1,280.  The  total  cost  of  the  roads  was  $266,- 
784,535.99.  The  total  amount  of  taxes  paid  by  the  railways 
was  $768,274.43 ;  58^  per  cent,  of  the  entire  track  in  the 
state  is  laid  with  steel  rails.  The  gross  earnings  of  the 
Iowa  roads  during  the  year  is  given  at  $36,123,587.45.  and 
the  operating  expenses  at  $23,093,881.04,  leaving  net  earn- 
ing of  $13,030,096.41.  The  total  stock  of  the  roads  is 
stated  as  $400,699,755.03,  and  the  total  debt  as  $457,081, - 
918.34.  The  total  number  of  persons  reported  as  employed 
regularly  in  operating  the  roads  in  the  state  is  25,666  ; 
the  amount  paid  for  their  services  is  $13,628,067.66,  or 
$598,061.25  more  was  paid  for  personal  services  in  oper- 
ating the  roads  in  the  state  than  the  net  earnings. 


Dimensions  of  Cars  used  on  the  Pacific  Roads. 


The  Chicago,  Burlington  and  Quincy  Railroad  has  sent 
out  the  following  circular: 

The  Transcontinental  Association  notify  us  that  owing 
to  the  natures  of  grades,  tunnels,  snow-sheds,  etc.,  the 
following  are  given  as  the  maximum  outside  dimensions 
of  box-cars  which  it  is  safe  to  run  west  of  the  Missouri 
river,  viz.:  Length,  25  feet:  height,  12  feet  6  inches  from 
level  of  top  of  rail  to  the  top  of  eave  or  edge  of  roof  on 
side  of  car;  width,  if  height  is  not  more  than  12  feet  from 
top  of  rail,  10  feet ;  if  height  is  over  12  feet,  and  not  over 
12  feet  6  inches  from  top  of  rail,  maximum  width  will  be 
9  feet  6  inches.  ' 

Agricultural  implements,  wagons,  and  similar  freight, 
when  loaded  on  flat-cars,  should  not  be  loaded  to  exceed 
1 1  feet  6  inches  in  extreme  height  above  the  top  of  the 
rail,  or  9  feet  in  extreme  width,  and  should  be  well  secured 
by  iron  rods  passing  over  the  load,  and  connecting  the 
upper  ends  of  the  stakes  in  such  a  manner  as  to  prevent 
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spreading,  The  companies  reserve  the  right,  when  the 
above  are  not  complied  with,  to  refuse  the  freight,  to 
transport  it  entirely  at  owner's  risk  of  injury  from  collision 
of  tunnels,  water-tanks,  snow-sheds,  etc.,  or  to  remove 
any  excess  from  the  car  and  charge  first-class  rates  on  the 
same.  Cars  which  exceed  these  dimensions  in  any  par- 
ticular will  not  be  received  by  the  lines  west  of  the  Mis- 
souri river,  neither  will  they  pay  mileage  for  the  use  of 
cars  exceeding  30  feet  in  length  owned  by  individuals  or 
corporations  other  th?n  regular  transportation  companies. 
All  Chicago,  Burlington  and  Ouincy  cars,  including  our 
large  furniture-cars,  come  within  the  limit  of  dimensions 
to  permit  of  their  going  through  to  California  points 
without  transfer, 


Solutions  to  the  Problem  in  Car-Drilling. 


The  following  solutions  to  the  problem  in  car-drilling 
given  in  the  December  Journal  have  been  received.  As 
shown  in  the  cut,  the  problem  was  to  turn  the  engine  on 
the  "  Y  "  and  restore  each  of  the  three  cars  to  its  original 
position.  The  stub-switches  S  and  S'  hold  but  one  car 
or  engine,  and  each  arm  or  end  of  the  "  Y  "  the  full  train. 


STUB-SWITCH. 


STUn-SWITCH. 


PowASSAN.  Ont.,  January  5th,  1886. 
Editor  Amerkan  Railroad  Journal  : 

Dear  Sir. — The  following  is  a  solution  to  the  switching  problem  given  in 
your  December  issue  : 

1.  Couple  engine  with  car  3.  ,         J   : 

2.  Run  it  out  on  main  line. 

3.  Shove  it  down  to  car  i,  leave  the  two  clear  of  all  switches  and  on 
upper  arm  of  *' Y.".  ;         !' 

4.  Run  engine  around  to  car  2,  empty  and  shove  car  2  onto  stub-switch  S. 

5.  Run  engine  back  to  car  3,  again  empty. 

6.  Pull  all  three  cars,  clear,  on  upper  arm  of  "  Y."         :    •• 

7.  Run  engine  around  empty  again  behind  car  2. 

8.  Shove  all  three  out  onto  main  line,  clear  of  switches. 

q.  Now  run  your  engine  clean  around  the  "  V,"  empty,  and  you  will  have 
it  standing  in  same  direction  as  when  the  solution  began.  After  this  the 
three  cars  can  be  put  back  in  same  manner  as  they  were  taken  out,  only 
the  order  of  process  being  reversed.  ■      .    .■ 

Yours  very  respectfully,  '■''', 

^  CECILS.  SMITH,  B.  A.  S.,C.E.,  I    / 

-.  Northern  and  Pacific  June.  Railway. 


Palestine,  III.,  January  ist,  1886. 
Editor  American  Railroad  Journal: 

Dear  Sik. —  I  offer  the  following  solution  to  your  problem  in  December, 
1885,  number,  in  drilling  cars  : 

1.  Engine  puts  car  3  between  itself  and  car  i. 

2.  Engine  runs  through  stub-switch  S'  and  pushes  car  2  onto  stub-switch 
track  S,  returning  the  way  it  came  to  main  line. 


3.  Engine  pulls  train  onto  track  stub-switch  S  side  in  order,  beginning  at 
engine,  car  3,  car  i,  car  2. 

4.  Engine  runs  through  stub-switch  S'  and  S,  placing  itself  behind  train 
when  it  will  be  turned  once,  and  pushes  train  on  main  line. 

5.  Engine  runs  back  through  stub-switch  S  and  S',  when  it  will  be  turned 
the  second  time,  runs  up  to  train  onipaia  line  and  pulls  train  back  onto  track 
on  stub-switch  side  S'.        .      .  -.^   :  r  ;   . -x      ■'-;■; /^v 

6.  Engine  runs  through  stub-switch  S'  and  S  onto  main  line  when  it  will 
be  turned  the  third  time  and  stand  at  head  of  train. 

7.  Engine  pushes  car  ?  onto  stub-switch  track  S'. 

8.  Engine  runs  through  stub-switch  S  and  pulls  car  2  to  original  positioh, 
and  returns  as  it  came  to  head  of  train. 

9.  Engine  pulls  train  onto  main  line,  then  backs  car  i  to  original  position 
on  stub-switch  S  side,  returns  with  car  3  to  main  track,  pushes  car  3  to  orig- 
inal position  on  stub-switch  S'  side,  and  runs  out  to  its  own  original  posi- 
tion where  it  will  be  turned  as  proposed.  „     .:        - 

Respectfully  yours, 
;     -     ■  CHAS.  SEYMOUR. 

Chief  Engineer,  Bloomfield  Railroad. 

A  Still  more  difficult  problem  in  car-drilling  will  appear 
in  the  February  Journal.  !"-  ; 


It  is  rumored  that  the  Baltimore  and  Ohio  Railroad 
may  utilize  the  Morris  Canal  for  railway  purposes  in 
Newark.  N.  J.  The  canal  is  said  to  have  been  run  at  a 
loss  for  some  years  by  the  Lehigh  Valley  Railroad  Com- 
pany, its  lessees.  The  Lehigh  Valley  Company  is  said  to 
have  recently  had  a  proposition  to  unite  with  the  Balti- 
more and  Ohio  Railroad  Company,  and  run  trains  on  the 
bed  of  the  canal.  The  canal  company  has  the  right  by 
its  charter  to  use  the  canal  bed  for  the  running  of  trains. 
Such  a  combination  between  the  two  roads  would  give 
the  Baltimore  and  Ohio  an  outlet  at  the  Jersey  City 
water-front.  ■   i 

A  company  has  been  formed  in  Pennsylvania,  chiefly 
of  Pittsburgh  capitalists,  for  the  purpose  of  building  a 
railway  across  Kentucky  into  Tennessee.  The  line  of  the 
proposed  road  was  surveyed  from  Evansville,  Ind.,  down 
through  Dekoven,  Ky.,  to  Jackson,  Tenn.  It  is  to  be 
called  the  Ohio  Valley  Railroad  and  extends  in  a  south- 
westerly direction,  opening  up  a  portion  of  country  the 
richest  in  mineral  and  agricultural  products  of  any  part 
of  the  state.  The  line  will  be  200  miles  in  length  and  the 
cost  of  building  will  not  exceed  $2,000,000. 

The  value  of  the  coal  mined  in  the  United  States  in  a 
year  far  exceeds  that  of  all  the  gold  and  silver  combined. 
From  government  reports  just  issued  it  appears  that  the 
coal  yield  of  1884  was  $143,760,000,  that  of  silver,  $48,- 
800,000,  and  of  gold,  $30,000,000 ;  the  coal  product  thus 
exceeding  the  combined  product  of  silver  and  gold  in 
value  by  $64,160,000.  In  the  annual  production  of  coal 
Great  Britain  ranks  first,  followed  in  regular  order  by  the 
United  States,  Germany.  France,  Belgium  and  Austria. 

The  Pittsburgh,  Cincinnatti  and  St.  Louis  Railway 
Company  has  ceased  to  operate  and  control  the  Cincin- 
nati and  Muskingum  Valley  Railway.  The  following  apr 
pointments  have  been  made  upon  the  latter  road  :  John 
E.  Davidson,  Pittsburgh,  Pa.,  treasurer;  F.  G.  Darlington, 
Zanesville,  O.,  secretary  and  superintendent ;  John  W. 
Renner,  Pittsburgh,  Pa.,  auditor;  Geo.  W.  Davis,  Zanes- 
ville, O.,  general  freight  and  ticket  agent,  and  John  S. 
Brasee,  Lancaster,  O.,  solicitor. 

As  reported  by  the  bureau  of  statistics  the  mineral  oil 
exported  from  the  United  States  during  the  past  year,  ag- 
gregated 558,086,619  gallons,  valued  at  $49,214,281.  The 
exports  in  1884  amounted  to  $542,217,728  gallons  valued 

at   $49,108,51  U-    _   __       '   -J   ':J ;••■:,::':..••-:■■•■■    '        ■'^■       /V;" 
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RAILWAY    CONSTRUCTION    IN    1885. 


A  S  far  as  reported  the  total  new  railway  construction 
in  the  United  States  during  the  past  year  amounted 
to  3,1 13  miles.  These  figures  refer  to  the  main  track  only, 
exclusive  of  second  tracks  and  sidings.  It  is  probable  that 
later  reports  will  increase  this  mileage  somewhat  but  not 
to  any  appreciable  extent,  and  the  record  shows  that  the 
railway  construction  of  1885  fell  below  that  of  any  pre- 
vious year  since  1878.  Beginning  with  1879  the  annual 
construction  increased  yearly  up  to  1882,  in  which  year  it 
reached  the  high  figure  of  11,596  miles,  and  then  steadily 
decreased  until  the  low- water  mark  was  touched  last  year. 
For  that  the  record  of  1885  will  prove  to  be  a  low- water 
mark  we  have  little  doubt.  The  present  year  promises  to 
show  a  healthy  increase  in  railway  construction,  though 
possibly  not  as  marked  as  the  increase  of  previous  years. 

Nevertheless,  despite  the  low  record  of  last  year  it  is  by 
no  means  a  bad  record.  Of  the  recorded  construction 
little  can  be  classed  as  speculative.  The  condition  of  our 
railway  industries  was  not  such  as  to  warrant  construction 
save  where  its  need  was  apparent,  and  there  is  reason  to 
believe  that  nearly  every  mile  of  new  road  constructed 
last  year  was  the  result  of  careful  and  honest  deliberation, 
and  prompted  by  the  needs  of  traffic.  Therefore,  it  is 
fair  to  assume  that  the  new  mileage  will  prove  profitable, 
and  that  it  will  not  contribute  to  swell  the  burdens  of 
railway  receivers,  which  of  late  has  too  often  been  the 
destiny  of  newly  constructed  lines.  I    . 

If  the  record  of  new  construction  during  1886  amounts 
to  3,500  miles  there  will  be  no  reason  for  complaint.  The 
increase  over  1885  will  not  be  great  but  it  will  be  a  tang- 
ible proof  that  railways  are  making  haste  slowly  in  the 
matter  of  new  construction.  Even  if  the  record  should  fall 
below  that  of  last  year  there  would  be  no  cause  for  alarm. 
As  we  before  stated,  there  has  been  an  over-production 
in  railway  construction  of  late  years,  and  the  railway  indus- 
try is  amenable  to  the  laws  of  supply  and  demand  almost 
to  the  same  extent  as  manufactures.  No  harm  will  ensue  if 
the  country  suffers  a  little  for  lack  of  railway  communica- 
tion for  a  year  or  two.  The  past  few  years  have  demon- 
strated mos:  conclusively  that  there  have  been  too  great 
railway  facilities  offered  to  admit  of  reasonable  profit  to  the 
investors,  and  a  period  of  enforced  abstemiousness  in  the 
matter  of  construction  will  give  tone  to  the  railway 
system.  »> 

Still,  we  believe  that  the  present  year  will  show  a  slight 
increase,  which  increase  will  prove  an  index  of  the  actual 
needs  of  the  country  ;  and  not  only  the  actual  needs  but 
the  immediate  needs.  Railway  investors  are  not  so  prone 
as  formerly  to  discount  the  future,  and  this  year  the 
railways  will  grow  to  the  needs  of  the  country,  and  not,  as 
previously,  the  country  grow  to  the  facilities  of  the  rail- 
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ways.  The  speculative  era  is  past  and  will  not  return  for 
some  years  to  come,  and  herein  is  one  cause  for  thank- 
fulness. Nor  is  this  the  only  cause.  The  evils  of  parel- 
ling  have  been  brought  to  notice,  and  the  wanton  extrav- 
agance of  railway  receivers  has  been  held  up  for  con- 
demnation. Altogether  we  start  the  new  year  with  indi- 
cations of  a  healthy  development  of  railway  interests. 


REDUCTION    OF    EXPENSES. 


T  N  a  recent  article,  the  Toledo  B/ade  holds  to  the 
opinion  that  when  a  curtailment  of  expenses  becomes 
necessary  on  a  railway  and  a  reduction  of  wages  is  decided 
upon,  this  reduction  should  not  be, confined  to  the  engi- 
neers and  train-hands  generally,  but  embrace  every  official 
from  the  president  down.  The  case  of  the  Philadelphia 
and  Reading  road  is  instanced,  where  the  higher  officials 
are  receiving  liberal  salaries  while  the  road  is  involved  in 
hopeless  bankruptcy.  In  the  argument  employed  there 
is  a  good  deal  of  that  species  of  logic  known  as  buncombe. 
It  is  stated  that  the  counsel  fees  all  told  amount  to 
$120,000,  but  we  fail  to  see  that  this  item  is  so  very  exor- 
bitant when  we  consider  the  legal  difficulties  with  which 
the  road  is  contending.  Neither  do  we  consider  that  the 
$15,000  yearly  allowed  to  the  receiver  is  an  extravagant 
remuneration,  for  it  certainly  compares  very  favorably 
with  the  claims  put  forth  by  receivers  of  other  roads — 
the  West  Shore  for  instance.  In  fact  the  salary  list  of 
the  Reading  road,  which  the  Blade  seizes  as  a  basis  for  its 
argument,  appears  to  be  decidedly  moderate.  Despite  its 
bankruptcy  the  road  is  admirably  managed,  is  fully  alive 
to  the  requirements  of  the  times  and  keeps  abreast 
with  railway  progress  in  general.  It  is  evident  that  its 
officials  are  in  every  way  competent  to  fullfill  the  trusts 
imposed  upon  them,  and  we  do  not  think  their  salaries 
are  unduly  liberal.        ,        ....  :  i.       \.  .        ,•  , 

The  railway  official  is,  or  should  be,  a  man  of  peculiar  apt- 
itude. Railway  management  is  not  a  trade  nor  even  a  pro- 
fession. It  partakes  more  of  the  character  of  an  art.  To  a 
certain  extent  a  railway  official  must  by  nature  be  fitted  for 
his  place.  Whether  he  be  a  president  or  a  superintendent 
he  must  be,  above  all,  a  railway  man,  and  the  supply  of 
true  railway  men  is  limited.  Naturally  they  command  their 
own  price  and  are  generally  paid  no  more  than  their  ser- 
vices are  worth.  True,  when  the  question  of  receivership 
is  discussed,  much  can  be  said  on  the  other  side.  The 
modern  railway  receiver  is  rarely  a  railway  man  and  his 
services  are  generally  inordinately  remunerated,  but  apart 
from  this  anomalous  railway  official — if  indeed  he  can  be 
called  such — the  average  officer  of  a  railway  is  a  man 
whose  services  are  highly  valuable,  and  the  more  so  be- 
cause of  the  comparatively  small  number  of  men  who  are 
fitted  for  such  trusts.     -  .  v^  ■   :    -     ;  :i   ••"';;' 


In  the  matter  of  the  reduction  of  employes'  wages  it 
can  safely  be  said  that  the  occasion  is  rare  when  such 
reduction  is  made  save  as  a  last  resource.  As  a  rule,  the 
wages  of  employes  are  regulated  by  well-known  standards 
and  these  wages  are  generally  fair.  The  railway  employe 
is  of  necessity  a  man  of  intelligence  and  he  is  subjected  to 
a  thorough  training  before  he  becomes  a  full-fledged 
employe.  But  apart  from  this  intelligence  and  training 
there  is  little  call  for  special  aptitude.  An  engineer  must 
be  a  man  of  cool  temperament,  sober,  reliable,  and  of  con- 
siderable nerve ;  but  these  attributes  are  not  esf)ecially  rare 
and  it  follows  that  the  supply  of  competent  locomotive 
engineers  is  generally  fully  up  to  the  demand.  Conse- 
quently the  wage  question  will  settle  itself.  The  engineer 
will  accept  whatever  wages  he  can  get,  and  the  amount 
thereof  is  determined  by  the  willingness  or  the  unwilling- 
ness of  other  equally  competent  engineers  to  work  for  less. 
So  it  is  with  all  railway  employes  as  distinguished  from 
railway  officials.  The  one  class  are  trained  up  to  their  fit- 
ness— the  other  to  a  great  degree  possess  an  innate  fitness 
which  no  amount  of  training  could  implant,  although,  of 
course,  training  greatly  enhances  the  value  of  their  ser- 
vices.     ;.    -•   '-      ..  .     ,'.,   r-      \.  .--..■-.'•-  •:-■   . 

It  is  folly  to  class  the  railway  official  with  the  railway 
employe.  As  well  might  the  author  be  classed  with  the 
type-setter,  or  the  artist  with  the  picture-frame  maker. 
The  one  is  a  man  of  special  aptitude,  special  fitness,  and 
special  ability;  the  other  a  man  of  general  intelligence 
and  general  capacity,  his  training  alone  being  special. 
The  one,  to  a  greater  or  less  extent,  will  command  his 
own  price,  and  the  wages  of  the  other  will  be  regulated 
by  the  laws  of  supply  and  demand. 

It  is  true  that  instances  are  not  wanting  where  the 
employe  has  developed  into  the  official,  but  such  promo- 
tion arises  not  through  training  but  through  a  special 
fitness  which  the  employe  possesses.  It  is  also  true  that 
the  railway  employe  perhaps  stands  as  the  representative 
of  the  highest  type  of  skilled  labor ;  but  skill  is  not  talent, 
and  the  railway  official  must  have  the  latter. 

On  the  whole  such  discussions  aflford  Itttle  profit.  The 
matter  may  be  relied  upon  to  shape  itself,  and  a  railway 
may  in  general  be  trusted  to  reduce  its  exp>enses  in  a 
manner  which  will  least  injure  its  efficiency.  But  such 
reduction  cannot  be  effected  on  communistic  principles.  "- , 


EDITORIAL  NOTES. 


The  recent  conference  between  the  Brotherhood  of  Lo- 
comotive Engineers  and  the  management  of  the  elevated 
roads  in  this  city,  is  a  further  instance  of  what  may  be 
accomplished  if  both  parties  to  a  disagreement  endeavor 
to  meet  each  other  in  a  spirit  of  fairness.  An  honest  in- 
tention to  do  what  is  right  and  accord  to  each  side  the 
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justice  due,  will,  nine  times  out  of  ten,  avert  strikes;  and 
the  amicable  settlement  of  the  dispute  between  the 
elevated  roads  and  their  engineers  is  simply  due  to  the 
fact  that  neither  side  attempted  to  secure  an  unfair  ad- 
vantasre.  The  various  trades-unions  would  do  well  to 
follow  the  general  policy  of  the  brotherhood,  where  no 
attempt  is  made  to  boycott  employers. 

-■-■■.'■'■  *      *    - 

CoNC.RESS  is  in  session  and  the  country  awaits  with 
interest  the  outcome  of  the  deliberations  of  their  repre- 
sentatives under  the  first  Democratic  administration  for 
twenty-five  years.  So  far.  President  Clkveland  has 
shown  himself  to  be  alive  to  the  interests  of  the  country 
and  pretty  generally  seems  to  be  on  the  side  of  common- 
sense.  Whether  or  not  congress  will  conduct  itself  with 
wisdom  and  moderation  remains  to  be  seen,  and  congress 
is  a  very  uncertain  body.  But  certain  it  is  that  the  mem- 
bers of  the  forty-ninth  congress  have  it  in  their  power 
to  make  or  mar  the  first  portion  of  President  Cleve- 
land's Administration. 

*  * 

And  speaking  of  congress  it  is  to  be  ho{>ed  that  it 
will  early  in  the  session  take  steps  toward  the  passage  of 
a  Bankruptcy  Bill.  Too  long  have  we  been  without  one. 
and  it  is  high  time  that  the  advocates  of  various  measures 
to  accomplish  this  end  should  come  together  and  decide 
upon  a  bill  that  will  answer  the  requirements  of  all  sec- 
tions of  the  country. 

■.-■--■"'•■*'' 

*      *    ■  ■    - 

The  recent "  cut  "  in  rates  to  the  west  by  the  Baltimore 
and  Ohio  has  disturbed  the  pool  lines  more  than  they  are 
willing  to  admit.  The  staid  old  road  is  rapidly  coming 
to  the  front  as  one  of  the  trunk  lines,  and  sooner  or  later 
will  be  in  a  position  to  demand  recognition  as  such.  In 
the  meantime  the  Staten  Island  bridge  question,  on  which 
the  Baltimore  and  Ohio  has  pinned  its  hopes  for  admis- 
sion to  New  York,  has  been  brought  up  both  in  congress 
and  in  the  New  Jersey  legislature,  and  hot  fights  in  both 
bodies  may  be  expected. 

Standard  time  has  now  been  with  us  for  three  years 
and  it  has  proved  an  incalculable  blessing  not  only  to 
the  railways  but  to  the  whole  country.  Therefore  we 
chronicle  with  pleasure  the  presentation,  by  a  committee 
from  the  Southern  Time  Convention,  of  an  appropriate 
token  of  regard  to  Mr.  W.  F.  Allen,  of  the  National  Rail- 
way Publication  Otfice,  in  appreciation  of  his  energetic 
services  in  securing  the  general  adoption  of  standard 
time.  "'-'--'^   ■■■,;••.■■//■■-•'  ■■.  '  - 


Dr.  Robert  Grimshaw,  formerly  editor-in-chief  of  the 
American  Journal  of  Railway  Appliances,  is  now  conduct- 
ing  Mechanics,  with  which  publication  he  has  incorporated 
his  new  journalistic  venture.  Practical  Proj^ress.  The 
first  number  of  Mechanics  under  its  new  management  is 
an  admirable  one,  and  the  high  reputation  of  its  editor 
is  a  sufficient  guarantee  of  its  value  and  interest.  Me- 
chanics is  published  monthly  at  169  Broadway,  New  York, 
at  $1.00  per  year. 

The  Century's  war  series  is  continued  in  the  January 
number  in  the  form  of  two  papers,  "  The  Second  Battle  of 
Bull  Run,"  by  Gen.  Pope,  and  a  continuation  of  the  "  Re- 
collections of  a  Private,"  by  Warren  Lee  Goss.  An  illus- 
trated article  on  "  Some  European  Republicans,"  by  W. 
J.  Linton,  and  the  conclusion  of  ex-Minister  Benjamin's 
illustrated  description  of  "  The  City  of  Teheran,"  are 
among  the  contents  of  this  excellent  number. 

Outing  has  removed  its  office  of  publication  from  Bos- 
ton to  140  Nassau  street,  New  York.  This  change  cannot 
fail  to  prove  of  benefit  to  the  publication,  and  in  its  new 
home  it  will  doubtless  continue  its  career  of  unbroken 
prosperity.     The  January  number  is  excellent,  as  usual. 

Mr.  F.  B.  Brock,  of  Washington,  D.  C,  attorney  and 
solicitor  of  patents,  has  issued  a  pamphlet  giving  in  full 
the  official  rules  of  practice  of  the  United  States  Patent 
Office.  The  pamphlet  is  of  great  value  to  inventors  in- 
tending to  secure  patents. 

A  COPY  of  the  third  annual  report  of  the  Board  of  Rail- 
road Commissioners  of  the  State  of  New  York  is  received, 
but  too  late  for  extended  notice  in  this  issue  of  the 
Journal.  I        \: 

A  photographic  plate  of  "  Representative  Parisian 
Journalists,"  with  their  autographs  and  respective  journals, 
is  the  latest  novelty  issued  by  the  enterprising  firm  of 
Root  &  Tinker,  of  this  city. 

Power  and  Transmission,  a  journal  devoted  to  manu- 
factures, mills,  science,  art  and  invention,  is  a  new  and 
interesting  little  monthly  published  at  Mishawaka,  Ind., 
at  fifty  cents  per  year.  .j  •; 

The  Mining  Review,  published  in  Chicago,  is  another 
candidate  for  favor  in  mining  circles.  It  has  numerous 
djpartments  and  shows  signs  of  careful  editing. 

Paper  aud  Press  is  a  handsomely  printed  and  well 
edited  publication  devoted  to  the  interests  of  the  paper 
and  printing  trades.  It  is  published  in  Philadelphia  at 
$1  per  year.  |:  . 

Through  the  courtesy  of  the  Iowa  Railroad  Commis- 
sioners advance  sheets  of  their  eighth  annual  report  have 
been  received. 


Gerhard  r's  safety  car-truck,  an  advertisement  of  which 
appears  on  another  page,  seems  to  meet  entirely  the  re- 
quirements of  a  safety  appliance  which  in  event  of  the 
wheels  leaving  the  track,  or  of  an  axle  breaking,  will 
maintain  the  trucks  and  cars  in  their  proper  position  and 
avert  loss  of  life  and  property.  It  appears  to  answer  a 
long-felt  want,  as  was  mentioned  editorially  in  the  De- 
cember Journal,  in  lessening  the  chances  of  disaster  in 
railway  accidents.  The  device  was  described  at  length 
in  the  October  Journal.  .•  .     j       VJ. 
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American  Street-Railw^ay  Association. 

President. — Julius   S.    Walsh,  President    Citizens'    Railway  Company, 
St.  Louis,  Mo.  ' 

First  Vice-Presitlent. — William  White,  President  Dry  Dock.  East  Broad- 
way and  Battery  Railroad  Company,  New  York  City. 

Second  Vice-President. — C.  B.  Holmes,  President  Chicago  City  Railway 
Company,  Chicago,  III. 

Third    Vice-President. — Samuel     Little,    Treasurer    Highland     Strcet- 
Railway  Company,  Boston,  Mass.  .    ,       '    ,  "       '  '    , 

Secretary  and  Treasurer.-— '^WWz.va.  J.  Richardson,  Secretary  Atlantic 
Avenue  Railroad  Company,  Brooklyn,  N.  Y. 
Office  of  the  Association,  cor.  Atlantic  and  Third  Avenues.  Brooklyn.  N.Y. 

The  Fifth  Annual  Convention  of  the  Association  will  meet  in  Cincin- 
nati, O.,  on  Wednesday,  October  20th,  1886. 


THE    QUESTION    OF    HEATING. 


"1  ^riTH  all  their  enterprise  American  street-railways 
move  with  remarkable  slowness  in  adopting  means 
of  heating  their  cars.  We  do  not  believe  that  the  ques- 
tion of  cost  enters  into  their  seeming  opposition  to  warm 
cars,  for  the  expense  would  be  but  trifling.  Neither  do 
we  believe  that  they  are  deterred  from  adopting  some 
heating  system  for  the  reason  that  its  introduction  would 
seriously  lessen  the  accommodation  of  the  vehicles,  for 
it  has  been  successfully  demonstrated  that  at  the  outside 
the  heating  apparatus  need  occupy  but  the  space  of  one 
passenger.  More  likely  is  it  that  the  indifference  of  street- 
railway  officials  to  this  important  subject  is  owing  to  the 
fact  that  the  days  of  excessive  cold,  when  street-cars 
become  uncomfortably  frosty,  are  rare,  and  occur  at  con- 
siderable intervals;  and  before  the  grumbling  of  passen- 
gers becomes  wide-spread,  the  weather  moderates  and  the 
cars  again  are  comfortable  despite  the  absence  of  stoves 
or  other  means  of  heating. 

Nevertheless,  a  winter  rarely  passes  that  we  are  not 
visited  by  cold  snaps  that  render  our  streei-cars  anything 
but  comfortable,  and  unquestionably  a  long  ride  taken  in 
one  of  them  subject  to  the  constant  draughts  induced  by 
the  frequent  opening  of  the  doors  for  the  entrance  and 
exit  of  passengers  cannot  be  a  healthy  undertaking.  A 
severe  attack  of  cold  weather  is  consequently  followed  by 
a  diminution  of  travel  in  those  lines  of  street-railway 
where  the  cars  are  not  warmed,  and  we  have  no  hesitation 
in  expressing  the  belief  that  the  resultant  financial  loss  to 
such  companies  amounts  to  more  than  the  cost  of  mainte- 
nance of  a  satisfactory  heating  system.  ,  _  -  , 

Of  heating  systems  there  is  a  variety  to  choose  from. 
If  stoves  for  any  reason  are  deemed  unsatisfactory  and 
inconvenient,  there  are  systems  that  employ  methods  of 
steam  and  hot-air  heating  by  means  of  storage.  Still 
again,  we  observe  that  a  system  of  chemical  heating  by 
the  use  of  soda  has  lately  been  introduced  in  England 
with  indications  of  success  when  it  shall  have  been  per- 
fected.    Nor  need  there  be  any  fear  that  any  heating  sys- 


tem will  prove  a  nuisance  by  reason  of  its  inducing  an 
unhealthy  and  superabundant  heat.  The  frequent  open- 
ing of  the  car-doors  and  the  ready  means  which  the  ven- 
tilators afford  to  reduce  heat  and  purify  the  air  obviate 
any  objections  on  that  score.  And  at  the  same  time  it 
must  be  remembered  that  it  is  not  essential  that  cars 
shall  be  heated  during  the  entire  winter.  Such  heating 
need  only  be  resorted  to  in  decidedly  cold  weather,  which 
in  the  latitude,  of  New  York  City  occurs  but  compara- 
tively rarely. 

Altogether  there  appears  to  be  no  sound  reason  why 
our  street-cars  should  not  be  properly  heated — or  at  least 
the  chill  taken  off  them — in  seasons  of  extreme  cold,  and 
we  believe  a  little  agitation  on  the  subject  will  bring  such 
a  desired  innovation  into  general  practice. 


Street-railway  agitation  in  New  York  City  «^till  con- 
tinues and  the  latest  project  is  to  operate  a  cable  road  on 
Fifth  avenue.  Apparently  this  one  remaining  thorough- 
fare which  so  far  has  escaped  the  gndironing  of  street- 
railway  operators  exerts  a  strange  fascination.  Whether 
or  not  the  project  will  be  carried  through  remains  to  be 
seen.  Certain  it  is  that  the  board  of  aldermen  move  a 
little  more  cautiously  this  year  than  last.  Or,  perhaps, 
they  hold  their  services  at  a  little  higher  price.  Prac- 
tically the  effect  will  be  the  same. 


PUBLICITY   OF   STREET-RAILWAY   RULES. 


BY   M.    C.    ELLIS. 

[Written  for  the  American   Railroad  Jouknau.] 


Thk  "  Rules  Governing  Conductors  and  Drivers,"  sub- 
mitted by  the  special  committee  to  the  American  Street- 
Railway  Association  at  their  recent  convention,  and  pub- 
lished in  full  in  the  December  Journal,  is  an  exhaustive 
treatment  of  the  subject  from  a  gaicral  point  of  view,  but 
is  not  specific.  We  are  told  what  is  the  best  general  policy 
for  street-railway  managers  to  pursue  in  dealing  with  their 
employes,  and  the  proper  conduct  of  the  latter  is  outlined 
both  with  reference  to  their  dealings  with  the  company  and 
with  the  traveling  public.  I,  for  one,  and  I  presume  I  speak 
the  wishes  of  a  number  of  the  Journal's  readers,  would 
have  been  glad  if  the  intelligent  gentlemen  who  had 
formed  the  committee  had  submitted  what  they  deemed 
the  best  rules  for  observance  in  the  form  in  which  they 
should  be  submitted  to  the  employes  and  known  to  the 
public.  The  difficulty  hitherto  has  been  that  the  public  are 
not  informed  as  to  the  rules  of  a  street-railway,  and  are 
therefore  ignorant  as  to  whether  or  not  a  conductor  or  a 
driver  is  following  out  his  instructions  when  on  duty. 

Ai:d  again,  riiles  are  frequently  established  which  are 
intended  to  be  broken,  and  it  is  hard  for  the  ordinary 
traveler  upon  our  street-cars  to  know  before  making  a 
complaint  to  a  road  of  the  conduct  of  its  employe  if  the 
said  employe  has  been  acting  contrary  to  instructions. 
It  is  most  common — almost  universal  in  fact — for  a  rule 
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to  be  prominently  posted  stating  that  no  persons  are 
allowed  to  ride  on  the  car-platforms,  and  a  half-a-dozen 
or  more  f>ersons  will  be  standing  thereon  directly  in  sight 
of  this  prohibitory  notice.  Similarly,  nearly  every  street- 
car bears  a  prominently  posted  notice  that  no  smoking 
will  be  allowed  on  the  car,  while  the  front  platform,  and 
oftentimes  the  rear  platform,  will  be  crowded  with  male 
passengers  indulging  in  the  habit.  Of  course,  the  con- 
ductors and  drivers  have  been  told  what  to  do  and  obvi- 
ously they  have  been  informed  that  these  rules  are  not  to 
be  rigidly  observed  ;  but  how  are  the  public  to  know  that  ? 
and  how  is  a  passenger  who  is  suffering  in  a  crowded  car 
from  the  fumes  of  tobacco  to  know  that  he  has  no  right, 
under  the  company's  rules,  to  request  the  conductor  to 
prohibit  the  smoking? 

These  are  but  instances  of  the  very  lax  rules  that  street- 
railways  have  adopted  as  regards  the  public  conduct  of 
conductors  and  drivers.  It  is  highly  likely  that  there  are 
rules  adopted  by  street-railway  companies,  unknown  to 
the  public,  which  are  strict  and  rigid,  and  with  which  all 
their  employes  are  expected  to  comply;  but  the  public's 
confidence  has  not  been  sought  and  therefore  there  is 
little  or  no  complaint  made  when  these  unknown  rules 
are  publicly  broken. 

If  the  street-railways  would  issue  exact  rules  and  regu- 
lations for  employes  in  such  concise  form  that  they  could 
be  posted  in  each  car  directly  before  the  eyes  of  the  pas- 
sengers, the  traveling  public  would  know  where  they  stand 
and  would  know  the  precise  rights  and  comforts  to  which 
they  were  entitled.  As  a  result  the  employes  would  be 
enforced  to  obey  these  rules  with  greater  exactitude  than 
at  present.  The  knowledge  that  the  passengers  were 
quite  as  well  aware  as  they  of  what  constituted  a  con- 
ductor's or  a  driver's  proper  duties,  would  greatly  stimu- 
late the  latter  to  a  proper  observance  of  the  rules.  They 
would,  as  it  were,  find  every  passenger  a  species  of  em- 
ployer's agent.  •  5 

Therefore,  while  the  rules  and  regulations  submitted  to 
the  American  Street-Railway  Association  are  excellent 
and  deserving  of  general  adoption,  they  do  not  cover  the 
ground  entirely.  What  is  wanted  are  a  few  brief,  sensible 
regulations  concerning  the  public  conduct  of  conductors 
and  drivers  that  may  be  comprehended  and  understood 
by  the  travelmg  public.  There  is  no  good  reason  that  I 
can  see  why  the  public  should  not  know  the  exact  amount 
of  discretionary  power  with  which  a  conductor  or  driver 
is  intrusted.  VV^hen  this  is  known,  it  will  also  be  known 
just  what  is  the  duty  of  these  functionaries  in  the  emer- 
gencies which  daily  occur  in  our  street-railway  travel. 


TRACK    REPAIRS. 


[Report  of  the  Special  Committee  read  at  the  recent  Convention 
of  the  American  Street-Railway  Association.] 


The  Committee  on  track  repairs  submits  the  following : 
Intelligent  track  repairing  means  not  alone  repairing; 
it  means  improvement.  Realizing  this,  your  committee 
has  made  a  careful  study  of  the  more  important  factors 
of  track-construction.  In  the  name  of  the  association  it 
has  called  to  its  aid  the  experience,  in  particular,  of  those 
who  had  worn  out  their  tracks.  We  have  done  this 
partly  by  circular,  but  principally  (knowing  the  street- 


railway  men's  aversion  to  a  letter)  by  personal  applica- 
tion, to  which  end  we  made  special  arrangements. 

We  append  a  copy  of  the  questions  to  which  we  soli- 
cited answers.  Suffice  it  to  say  that  they  deal  principally 
with  the  following  subjects,  which  subjects  we  have  used 
in  the  classification  of  the  details  of  this  report :        ,./ 

First,  the  rail ;  second,  the  stringer  ;  third,  the  joint ; 
fourth,  the  question  of  spread  of  track  ;  fifth,  the  cross- 
tie. 

We  have  gathered  replies  to  our  questions  on  these 
subjects  from  about  one  hundred  and  fifty  companies,  and 
have  based  our  calculation  on  these  replies. 

I.      THE    RAIL. 

We  have  endeavored  to  learn  more  from  those  who 
/tave  worn  than  from  those  who  are  wearing  out  their 
tracks.  We  must,  therefore,  touch  but  slightly  on  the 
center-bearing  type  of  rail  unless  later  on,  by  comparison  ; 
because  first,  it  is  the  newer  rail  of  the  two,  and  second, 
it  has  worn  better  and  we  have  not  so  much  to  learn  from 
it  as  to  track  defects. 

Taking  a  general  average  we  find  that  thirty-four  com- 
panies have  worn  out  a  side-bearing  rail  averaging 
slightly  less  than  40  pounds  per  yard  in  15.35  years.  The 
rails  were  all  of  iron.  Comparing  the  average  wear  of  a 
light  with  a  heavy  rail  we  find  as  follows  :  Twenty  com- 
panies averaging  a  44>^-pound  rail  wear  it  out  in  16.25 
years,  whereas  fourteen  companies  averaging  a  30-pound 
rail  wear  it  out  in  14.07  years. 

It  is  claimed,  generally,  by  those  urging  the  light  rail 
that  it  will  in  their  case  give  an  average  wear.  That  is  to 
say  the  30-pound  rail  used  where  the  traffic  is  light  will 
wear  as  long  as  the  44-pound  rail  where  the  traffic  is 
medium  to  heavy.  The  statistics  do  not  bear  this  out, 
and  indicate  that  the  use  of  the  light  rail  has  been  pushed 
beyond  economical  limits. 

We  can,  from  the  replies,  gather  two  other  points  in 
connection  with  the  rail  :  First,  that  the  center-bearing 
type  has  proved  more  durable  and  far  more  satisfactory 
in  the  matter  of  track  repairs,  and  second,  that  the  use  of 
steel  is  becoming  universal.  It  is  not  necessary  to  wear 
a  rail  out  to  judge  of  its  comparative  life.  The  general 
experience  with  steel  indicates  that  it  is  beyond  doubt  a 
very  far  more  durable  and  economical  material, 

2.      THE   STRINGER. 

We  have  looked  into  this  in  three  ways.  First,  the 
average  life  of  the  stringer,  regardless  of  the  kind  of  tim- 
ber or  the  nature  of  the  paving;  second,  the  average  life 
of  the  stringer  according  to  the  kind  of  timber  regardless 
of  the  paving;  third,  the  average  life  of  the  stringer  ac- 
cording to  the  kind  of  paving  regardless  of  the  timber. 

1.  The  general  average  of  life  of  stringers  taken  with- 
out regard  to  qualifications  we  find  to  be  8.9  years. 

2.  Classifying  the  stringers  according  to  timber  only, 
we  find  as  follows  : 

A.  Oak  stringers  average  8  years;  B.  Yellow  pine 
stringers  average  8.5  years ;  C.  Spruce  and  hemlock 
stringers  average  9.2  years.   .  1 

It  is  regretted  that  the  number  of  reports  on  oak 
stringers  was  not  greater.  We  do  not  think  the  average 
given  is  thoroughly  representative.  It  is  believed  that 
had  we  succeeded  in  getting  fuller  replies  from  those 
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using  oak  it  would  have  been  found  more  durable.  In 
this  surmise  we  are  somewhat  borne  out  by  the  investiga- 
tion of  T.  B.  Hough,  given  below  : 

INVESTIGATION    INTO     DUKABILITY     OF    CROSS-TIES    ON     STEAM    RAILROADS.       BY 
T.    B.    HOUGH,   FOR  THE   DEPARTMENT  OF  AGRICULTURE. 

White  Oak  averaged 7-3  Years. 

Post       "  "        7 

Burr       "  "        7-4 

Rock      "  "        7 

Red        "  "        5  : 

ChestnutOak    "        71 

Black  "       "         4.5       " 

Long  leaf  Southern  Pine  averaged 6J^       ' 

Cedar  averaged 11.8     " 

(Red  cedar  outlived  the  white  in  the  proportion  of  11  to  7.) 

Cypress   averaged 8.7  Years. 

White  Ash       '^      4-3       " 

Black     "         "       3-8       " 

Cherry  " .  6toio" 

All  woods  more  lasting  when  hewn  than  when  sawn.      J   ' 

It  will  be  seen  that  the  white  oak  outlasted  yellow  pine 
as  7.3  to  6.5,  both  subject  to  similar  conditions  of  wear. 

3.  Classifying  the  stringers  according  to  kind  of  pave- 
ment only,  we  find : 

A.  In  gravel  and  unpaved  streets  stringers  averaged 
8.75  years ;  B.  In  McAdam  streets  stringers  averaged  8 
years ;  C.  In  cobble-paved  streets  stringers  averaged  9.6 
years;  D.  In  stone-block  pavement  stringers  averaged 
9.9  years. 

While  dealing  in  the  main  with  averages  there  are 
many  points  of  value  indicated  in  the  general  nature  of 
the  replies  that  must  not  be  ignored.  Noticeable  among 
which  is  the  great  variation  that  exists  in  the  life  of 
stringers  with  the  different  companies.  It  is  a  variation 
that  is  pointed  no  matter  which  way  an  analysis  is  made. 
For  instance,  we  find  that  in  unpaved  or  gravel  streets 
the  variation  in  life  is  from  seven  to  ten  years,  in  cobble 
pavements  from  five  to  twelve  years,  in  block  stone 
pavements  from  eight  to  twelve  years,  while  in  McAdam 
it  seems  more  regular.  We  look  for  the  cause  of  this 
in  the  varying  conditions  of  the  pavement,  and  we 
are  inclined  to  assert  that  the  condition  in  which  the 
pavement  is  kept  is  to  the  street-railway  man  a  more  im- 
portant factor  than  either  the  kind  of  timber  or  the  class 
of  pavement.  We  believe  this  point  merits  special  and 
careful  investigation.  > 

It  must  be  remembered  that  the  above  deductions  are 
based  upon  worn-out  tracks.  From  the  replies  will  be 
gathered  the  fact  that  nine  companies  report  pine  stringers 
in  the  track  for  an  average  between  them  of  fifteen  years 
and  still  good. 

In  this  connection  we  made  a  study  of  the  rainfall  from 
the  United  States  Signal  Service  Reports.  We  could  get 
no  daylight.  Not  because  it  rained  so  hard,  but  because 
it  followed  no  set  rule.  We  found  the  question  was  less 
the  amount  of  rainfall  than  the  manner  of  the  same.  The 
difficulties  of  a  proper  comparison  of  the  irregularities  at 
the  different  points  would  have  been  too  exhaustive  for 
such  a  report  as  this.     ;  ■'".-->>;. 

In  considering  the  question  of  stringers  we  have  been 
fortunate  in  getting  copies  of  some  recent  tests  of  the 
holding  power  of  spikes  on  the  yellow  pine  and  white 
oak.    We  append  the  same  : 

TESTS  OF   HOLDING    POWER   OF   RAILROAD   SPIKES.      BY   CAMBRIA   IRON 

:  '  ;        ■  COMPANY,  JOHNSTOWN,    PA.     "       '  ;--;V  .      ;  :.  .  ,  . 

MEASUREMENT   RESISTANCE  TO   STARTING.       • 

The  same  six  spikes  were  used  throughout,  5^  inches 
long,  ^\  square.  They  were  driven  in  the  same  distance 
each  time  viz.:  43^  inches. 


A. — In  well-seasoned  Yellow  Pine  (heart). 
No.  of  Spike.  ist  Time  Driven.  2d  Time  Driven. 


■--■  »"•  >■ 


-•• 

3 

■4 
5 


2,865  lbs. 
2,880   '* 

3.225 
4,000   '• 

4,000   " 


2.275  lbs. 
2,085    " 
1,400   " 
3.250   •' 


,     Mean  3,394    "  2,252 

B. — In  well-seasoned  White  Oak  (heart). 
No.  of  Spike. 


-I 
3 


ist  Time  Driven. 
4,500  lbs.    .  i^ 

5.215    '■ 
.;        5.100    " 


2d  Time  Driven. 
4,000  lbs. 
3.5'o    " 
3,xoo    " 


Mean  4,938    "  3,837  -" 

It  will  be  seen  that  the  resistance  to  starting  was  about 
one-half  greater  in  the  white  oak,  both  in  the  first  and 
second  drivings.  The  superior  holding  power  of  the  oak 
is  also  substantiated  by  such  investigators  as  Funk,  Von 
Weber  and  Von  Raven.  *  :  ;  ^r       \ 

For  the  above  reasons  we  believe  that  in  repairing 
stringers  the  white  oak  is  the  best  timber  to  use.  First, 
because  of  its  durability,  and  second  and  most  important, 
because  of  its  greater  holding  power  on  the  spikes ;  cer- 
tainly a  matter  of  prime  importance  with  the  stringer 
rail.  .   ■'     ^   :_;.,■  -.;■  •■■■>.     ;:-  _^ .....:    .^   :    ',    - 

We  are  aware  that  in  recommending  the  white  oak  we 
shall  run  counter  to  the  accepted  belief  of  many,  but  we 
are  willing  do  so,  feeling  that  if  our  course  provokes  a 
discussion  and  ventilation  of  the  matter  it  will  do  more 
good  than  our  error,  if  it  is  one,  will  do  harm.  We  fur- 
ther recommend  that  special  attention  be  paid  to  the 
condition  of  the  pavement  adjoining  the  stringer.  When 
stone-block  pavement  is  not  in  use  the  custom  of  paving 
immediately  adjoining  the  stringer  merits  endorsement 
wherever  the  nature  of  the  rest  of  the  paving  warrants-it. 

.  3-      THE  JOINTS. 

As  is  well-known  this  is  one  of  the  items  of  largest  and 
most  constant  expense. 

The  defective  joint  of  the  stringer  rail  is  due  to  the 
flexible  nature  of  the  form  and  the  consequent  motion 
that  finds  its  vent  at  the  ends.  There  is  but  one  way  of 
meeting  thoroughly  this  trouble  which  is  to  reduce  the 
flexrbility  of  the  rail.  To  a  certain  point  this  has  been 
done  in  the  use,  prevalent  particularly  in  the  east,  of  a 
very  heavy  rail,  and  so  far  as  it  has  gone  the  improvement 
of  the  joint  has  been  marked.  The  effort  in  this  direc- 
tion has  gone  as  far,  perhaps,  as  economical  considerations 
will  justify,  and  it  is  well  to  note  that  even  in  this  case  a 
defective  joint  is  the  result.  We  believe  this  exists  with 
the  very  heaviest  rails  to  an  extent  not  generally  realized. 
Careful  measurements  will  show  that  on  most  of  the 
lines  in  New  York  and  Brooklyn  the  rails  at  the  joints 
are  wearing  far  more  rapidly  than  elsewhere.  The  evil  is 
not  so  much  due  to  the  yielding  nature  of  the  stringer  at 
this  point  as  is  generally  supposed.  When  the  yield  of 
the  stringer  is  remedied  by  close  attention  and  constant 
lining  up  of  the  joint-plates  the  wear  immediately  finds  a 
new  vent  between  the  rail  and  the  joint-plate.  We  have 
found  in  our  investigations  an  instance  wherein  the  end 
of  the  rail  and  the  joint-plate  had  so  worn  that  each  had 
left  its  impress  upon  the  other,  the  rail  actually  wearing 
into  the  plate.  We  take  the  broad  stand  that  defective 
joints  must  be  accepted  as  a  necessary  defect.  It  is  the 
"  social  evil  "  of  the  street-railway  system.  But  we  fur- 
ther find  that  while  it  can  not  be  entirely  overcome  it  can 
be  kept  within  bounds.    There  are  two  methods  of  ira- 
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provement.  One  is  to  overcome  as  far  as  possible  the 
motion  at  the  joint  ends  of  the  rail  by  anchoring  down  to 
the  stringers  ;  the  other  is  to  bridge  the  ends  with  a  false 
plate.  Both  have  been  intelligently  experimented  up)on, 
and  both  have  given  promising  results.  We  commend 
either  plan  as  a  large  improvement  upon  the  usual  flat 
joint-plate  dependent  only  upon  the  spikes. 

4.      SPREAD   OF   TRACK. 

Replies  on  this  point  indicate  two  main  causes.  First, 
yielding  of  the  stringers.  In  this  case  the  rails  of  course 
go  with  them.  Second,  tendency  of  the  rails  to  creep 
on  the  stringers.  Twenty-one  companies  attribute  spread 
of  track  to  movement  of  the  stringers.  Nine  companies 
to  the  movement  of  rails  on  the  stringers.  It  will  be 
noted  that  the  first  cause  is  more  prevalent  in  towns  of 
medium  sizes,  the  second  in  the  larger  towns.  We  think 
this  result  is  logical. 

The  stringers  are  apt  to  yield  if  not  well  supported  by 
the  surrounding  pavement.  In  towns  and  cities  of  mod- 
erate size  defectively  kept  up  paving  is  a  normal  condi- 
tion of  alTairs.  In  the  larger  cities,  as  a  general  thing,  the 
paving  is  kept  in  better  condition  and  the  stringers  less 
apt  to  yield.  But,  on  the  other  hand,  the  street  traffic  is 
generally  heavier,  and  where  side-bearing  rails  are  used 
the  rails  must  pay  the  penalty.  On  the  side-bearing  rail 
are  two  lines  of  travel,  car  travel  on  the  head  and  street- 
vehicle  travel  on  the  tram.  Both  tend  to  and  do  elongate 
the  rail.  If  nearly  evenly  balanced  the  rail  remains  straight. 
If,  as  is  the  case  ninety  times  out  of  a  hundred,  the  travel 
of  street-vehicles  is  in  large  excess,  the  tram  will  elongate 
at  the  expense  of  the  head,  resulting  in  a  curve  in  the 
rail  which  tends  to  throw  the  joints  out  over  the  stringer. 
In  such  a  case  the  track  has  the  appearance  of  a  series  of 
bows  or  arches  laid  on  their  sides.  In  Philadelphia  and 
New  York  the  number  of  wagons  and  street- vehicles 
passing  on  the  track  compared  with  the  number  of  cars 
by  a  test  count  is  five  to  one. 

It  seems  to  be  the  general  opinion  that  the  use  of  good, 
substantial  braces  is  preferable  to  the  use  of  tie-rods. 
This  seems  intelligent  in  view  of  the  fact  that  with  the 
brace  each  stringer  takes  care  of  itself,  while  with  the  tie- 
rod  it  calls  on  its  neighbor  for  help. 

Neither  tie-rod  nor  brace  will  overcome  creeping  of  the 
rail.  We  believe  there  is  but  one  remedy  for  this — the 
use  of  the  center-bearing  rail. 

5.      THE  CROSS-TIE. 

We  believe  the  statistics  gathered  on  this  point  can  be 
regarded  without  reference  to  the  condition  of  the  pave- 
ment (unless  when  a  very  shallow  stringer  is  employed) 
as  the  cross-ties  are  generally  below  its  influence. 

We  note  from  the  replies :  First,  average  life  of  pine  ties, 
17  years;  second,  average  life  of  oak  ties,  15  years;  third, 
average  life  of  spruce  and  hemlock  ties,  19  years. 

The  averages  are  based  on  ties  that  have  worn  out. 
There  are  a  large  number  of  companies  still  using  ties 
reported  good  for  many  years  after  an  average  of  17 
years'  use. 

We  are  at  a  loss  to  account  for  the  great  durability  of 
the  spruce  and  hemlock,  which  for  want  of  larger  aver- 
ages we  have  classed  together.  It  seems  to  apply  to 
both  stringers  and  ties.     We  hesitate  to  endorse  the  aver- 


ages given  in  this  case  as  thoroughly  reliable,  but  as  they 
are  based  on  the  replies  received  we  place  them  on  record. 

In  cross-tie  lumber  we  think  the  prime  requisite  is  the 
nature  and  quality  of  the  timber.  In  cross-ties,  to  a 
greater  extent  than  in  the  case  of  stringers,  the  disturb- 
ing element  of  the  paving  being  absent,  they  stand  more 
on  their  own  merits. 

We  submit  further  that  in  view  of  the  fact  indicated  by 
the  replies,  viz.:  that  the  timber  ordinarily  used  for  ties 
will  outlive  two  sets  of  stringers,  and  but  few  of  them 
reach  the  life  of  three  sets,  one  of  two  policies  should  be 
adopted.  I 

First,  to  so  carefully  select  the  nature  and  quality  of 
the  tie  timber  as  compared  with  that  of  the  stringer  as  to 
secure  a  longer  comparative  life  for  the  former,  so  that 
one  set  of  ties  shall  safely  reach  the  life  of  three  sets  of 
stringers.  As  the  saving  is  to  a  greater  extent  a  question 
of  time  and  labor  than  the  first  cost  of  the  ties,  this  point 
merits  consideration.  . .         -  ^  j  : 

Second,  to  accept  the  life  of  two  sets  of  stringers  as  the 
duration  of  the  ties  and  select  such  timber  as  will  give 
the  best  track  results  in  the  interval.  In  this  case  the 
question  is  not  one  of  quality  of  timber,  but  of  the  hold- 
ing power  of  the  spikes.  Locality  should  determine  which 
policy  should  rule.  With  well  kept  up  pavements  the 
first  would  give  greater  economy.  With  poorly  kept  up 
pavements  the  second. 

It  should  be  borne  in  mind  that  with  poor  pavements 
the  tie  becomes  something  more  than  a  floating  medium 
for  the  track.  By  means  of  the  spikes  and  braces  it  has 
as  much  to  do  with  holding  the  track  to  gauge  as  with 
holding  it  to  surface.  In  the  latter  case,  unquestionably 
white  oak  is  the  best  timber.  Indeed,  it  seems  to  us 
largely  an  open  question  whether  the  holding  power  of 
the  timber  on  the  spikes  is  not  as  important  a  factor  in 
its  value  for  street-railway  construction  as  the  difference 
in  its  average  life.  For  instance,  we  have  indicated  a 
difference  in  the  life  of  pine  and  oak  stringers,  taking  our 
averages  of  S}4  years  pine  and  8  years  oak,  or  about  6  per 
cent,  in  favor  of  the  pine. 

In  the  cross-ties  we  find  19  years  pine  against  15  years 
oak,  a  difference  of  say  13  per  cent,  in  favor  of  pine. 
Whereas  we  find  the  spikes  will  hold  at  least  50  per  cent, 
better  in  the  oak.  The  question  occurs  which  is  the  most 
valuable  factor,  an  increase  of  6  per  cent,  in  the  life  of  the 
timber  or  50  per  cent,  in  the  holding  power  of  the  spikes. 

The  information  given  on  the  subject  of  cross-ties 
seems  to  bring  to  light  another  point  of  interest.  It  is 
noticeable  that  a  special  average  taken  for  the  light  tram- 
rail  used  in  conjunction  with  the  shallow  stringer  gives 
an  abnormally  low  life  for  the  cross-ties.  The  average 
given  is  about  ten  years.  It  indicates  that  the  shallow 
stringer  brings  the  ties  up  into  the  influence  of  defective 
pavement.  It  has  been  shown  that  the  light  rail  does 
not  give  its  average  of  life ;  it  is  now  indicated  that  the 
shallow  stringer  brings  equally  great  evils  into  play.  The 
deduction  seems  to  be  that  if  a  projected  new  line,  or  the 
repairs  of  a  light  track,  do  not  justify  the  construction  of 
a  substantially  heavy  road  they  will  not  justify  the  exist- 
ence of  a  road  at  all.  In  other  words,  the  light  tram  road 
is  an  absolutefy  more  expensive  track  when  measured  by 
its  life,  even  when  subject  to  the  normal  traffic  of  small 
points.    ..    "        -  ;.;■-• 
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APPENDIX. 


THE  RAIL-CONSTRUCTION. 

The  prevalence  of  the  T-rail  in  almost  all  the  south- 
ern cities,  and  its  use  in  the  suburbs  of  the  larger  points 
has  made  it  a  factor  of  no  little  interest  to  many  street- 
railway  men.  As  a  rule,  a  rail  that  weighs  from  eighteen 
to  twenty  pounds  is  most  used.  From  the  replies  we  gath- 
ered that  its  average  life  does  not  exceed  seven  years. 
As  might  have  been  expected,  when  it  is  remembered 
that  the  heavier  rails  carry  a  larger  percentage  of  metal 
in  the  head  or  wearing  part,  the  life  of  a  T-rail  varies 
rapidly  with  the  weight.  As  an  extreme  to  the  short  life 
of  the  light  rail  may  be  taken  the  averages  as  given  for 
the  heavier  T-rail  used  in  the  suburbs  of  such  points  as 
Cincinnatti  and  Baltimore,  and  in  the  cities  of  Charleston, 
Savannah  and  Augusta. 

The  averages  show  18  to  20  pound  T-rail,  7  years;  20 
to  25  pound  T-rail,  9  years;  30  pounds  and  upwards,  but 
slightly  worn  after  an  average  of  7  years  and  in  some 
cases  good  after  over  16  years'  use.         :-  ,    ■'.,:.•■  ^'■r^y.'  i. 

The  cost  of  the  rail  is  only  part  of  that  of  the  road,  and 
is  a  smaller  part  than  is  generally  considered  by  those 
who  adopt  it.  We  submit  that  the  replacement  of  the 
light  rail  by  one  weighing  not  less  than  30  pounds  is  one 
that  will  be  the  most  economical.   '  ■  -  : 

The  whole  tenor  of  the  statistics  gathered  seem  to  your 
committee  to  impress  clearly  one  lesson,  viz.:  that  in  all 
street-railway  work  the  best  is  the  cheapest.  The  general 
use  of  steel  as  a  material  offers  a  striking  contrast  in  its 
durability  to  the  figures  we  have  reached  as  to  the  aver- 
age life  of  iron  rails.  It  is  not  necessary  to  wear  a  rail 
out  to  judge  of  its  economy — indeed  the  very  fact  that  the 
steel  has  not  worn  out  in  many  instances  conveys  the 
whole  proof. 

We  go  so  far  as  to  isolate  street-railway  repair  and 
construction  from  the  principles  governing  almost  all 
ordinary  construction,  in  asserting  that  the  true  principle 
of  economy  for  street-railway  work  is  to  think  of  merit 
first  and  first  cost  afterwards.  The  substantial— cheaply 
as  possible,  but  the  substantial — cost  what  it  may. 

We  call  attention  in  closing  that  the  averages  deducted 
are  not  absolute  finally — they  are  absolute  comparatively, 
as  will  be  clearly  understood  from  the  explanations  given. 


Compressed-Air  Motors  for  Street-Railways. 

About  two  years  since,  says  the  London  (Eng.)  Times, 
we  described  a  system  of  air-driven  tram-cars  which  was 
then  about  to  be  adopted  on  the  Caledonian  road  line  of 
the  London  Street-Tramway  Company's  system.  This 
was  the  Mekarski  system,  and  the  car  which  was  then  ex- 
perimented with  was  put  on  for  regular  traffic,  and  was 
worked  on  that  road  for  about  four  months,  taking  its 
turn  with  the  pair  horse-cars.  It  was  intended  then  to 
displace  the  whole  of  the  horse-worked  cars  on  this  line 
by  ten  air-driven  cars,  but  various  delays  occurred  which 
prevented  effect  being  given  to  the  intention  until  the 
present  time.  Now,  however,  arrangements  have  been 
completed,  and  the  first  of  the  series  of  cars  will  very 
shortly  be  placed  on  the  line  for  regular  working,  to  be 
followed  in  due  course  by  the  other  nine  which  are  being 
built.     Since  our  previous  notice,  however,  several  im- 


provements have  been  introduced  into  the  details  of  the 
air-engines,  which  are  now  made  upon  the  compKDund 
principle.  The  high-pressure  cylinder  is  5 '4^  inches  and 
the  low-pressure  8  inches  in  diameter,  with  an  8-inch 
stroke,  and  through  these  the  compressed  air  from  the 
reservoirs  is  successively  used.  Means  are  provided  by 
which  the  high-pressure  air  can  be  used  in  the  low-press- 
ure cylinder  if  necessary*.  The  engine-house  containing 
the  air-compressing  machinery  is  situated  at  the  Hollo- 
way  road  end  of  the  tramway  line,  where  there  are  boilers, 
engines  and  pumps,  by  means  of  which  atmospheric  air 
is  compressed,  at  a  pressure  of  450  pounds  per  square 
inch,  into  reservoirs  placed  in  the  engine-house.  From 
these  reservoirs  the  air  is  conveyed  to  the  tram-car  through 
charging-pipes  with  proper  couplings,  which  are  connected 
up  for  charging,  and  disconnected  when  the  reservoirs  on 
the  car — which  are  placed  underneath  the  platform — are 
charged  to  the  necessary  pressure.  The  principal  feature 
of  the  system,  however,  is  that  the  air  in  passing  from  the 
reservoirs  on  the  tram-car  to  the  cylinders  in  the  engine 
is  conducted  through  boiling  water  and  steam  at  a  press- 
ure of  60  lbs.  to  the  square  inch,  which  is  contained  in 
what  is  known  as  a  hot-pot.  This  hot-pot  is  charged  at 
the  compressing  station  while  the  car  reservoirs  are  being 
filled  with  compressed  air.  By  this  means  the  heat  which 
the  air  takes  up  during  its  passage  through  the  hot  water 
not  only  causes  the  air  to  expand  but  prevents  the  form- 
ation of  snow  in  the  cylinders  and  at  the  exhaust.  The 
working  pressure  in  the  high-pressure  cylinder  ranges 
from  1 50  lbs.  down  to  50  lbs.  per  square  inch,  and  can  be 
varied  at  will.  There  are  efficient  brake  arrangements, 
and  all  the  other  requirements  of  the  Board  of  Trade  have 
been  amply  met.  The  first  of  the  series  of  cars  for  the 
Caledonian  Road  line  was  inspected  recently  at  the 
Inventions  Exhibition  by  a  number  of  gentlemen  inter- 
ested in  tramway  locomotion.  They  were  received  by 
Capt.  Clipperton  on  behalf  of  the  company,  and  the  con- 
struction of  the  engine  and  its  working  were  explained  by 
Mr.  Harris,  for  Sir  Frederick  Bramwell,  who  is  the  engin- 
eer of  the  Mekarski  Company,  but  who  was  unavoidably 
absent.  The  car  was  run  to  and  fro  on  a  short  line  in  the 
south  promenade  of  the  exhibition,  its  working  powers 
being  satisfactorily  demonstrated  over  such  severe  curves 
as  could  not  occur  in  practice.  We  may  add  that  the 
tram-cars  upon  the  Mekarski  system  have  been  success- 
fully working  on  the  tramway  lines  at  Nantes,  in  France, 
for  the  last  six  years.     :.;:/:,;.;,;  '  ^  '  " 


New  York  Street-Railway  Statistics. 


Counting  the  annexed  districts.  New  York  City  is 
about  three-and-one-half  miles  wide  and  thirteen  miles 
long,  which  necessitates  many  north  and  south  means  of 
transit.  Those  from  Canal  to  Fifty-ninth  street  are  in- 
adequate. The  success  of  the  new  Broadway  line  is  an 
indication  of  the  needs  of  the  city.  The  capital  stock  of 
this  corporation  is  $1,000,000,  on  a  line  only  one  and 
three-quarters  of  a  mile  long,  and  it  has  an  indebtedness 
of  $3,500,000.  The  stock  is  selling  in  the  neighborhood 
of  $1,000  per  share.    .;  .^';    ■  ::  .  -;  .  y 

T\\t.  market  price  of  the  shares  of  a  railway  is  a  good 
indication  of  the  intrinsic  value  of  the  property,  especially 
in  case  of  such  stocks  as  surface  railways.     The  Broadway 
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and  Seventh  avenue  line,  which  is  capitalized  at  $2,100,000 
and  has  a  bonded  debt  of  $2,289,953,  bearing  5  per  cent, 
interest,  pays  8  per  cent,  per  year  dividends  and  sells  at 
$275  to  280.  The  line  is  eight  miles  long,  and  the  equip- 
ment consists  of  1,350  horses  and  121  cars.  In  1884  they 
carried  17,771,110  passengers,  the  gross  earnings  being 
$892,865  and  the  net  earnings  $2 53,92 1.  The  Central  Park. 
North  and  East  river  road,  with  a  capital  of  §1,800,000 
and  a  debt  of  $1,225,567,  owns  thirteen  miles  of  track, 
1,223  horses,  161  cars,  carried  15.849,982  passengers  in 
1884,  netted  $235,565  and  paid  8  per  cent.  This  company 
was  chartered  in  i860  and  has  been  through  the  succes- 
sive stage  of  scrip  dividends.  The  Dry  Dock,  East  Broad- 
way and  Battery  road,  with  1 1  '^  miles  of  track,  1,123  horses 
and  187  cars,  carried  18,141,414  passengers  in  1884,  and  net- 
ted $32,387,  paying  13  percent,  dividends.  The  Eighth  ave- 
nue line,  capitalized  at  $1,000,000  and  bonded  as  same,  paid 
14  per  cent,  on  ten  miles  of  road.  The  Forty-second  and 
Grand  street  ferry  line,  5.13  miles  long,  with  a  capital  of 
$748,000  and  a  bonded  debt  paying  7  per  cent.,  paid  divi- 
dends of  18  per  cent.,  the  last  quarterly  dividend  being  4 
per  cent.  The  Second  avenue  line,  eight  miles  long, 
capitalized  at  $1,861,833,  ^^^  bonded  at  $1,325,000,  earned 
$327,144  net,  and  paid  10  per  cent,  dividends.  The  Sixth 
avenue  line  capitalized  at  §750,000,  bonded  at  §1.250,000, 
four  miles  long,  earned  above  operating  expenses  and  fixed 
charges  sufficient  to  pay  dividends  of  §675,000,  amounting 
to  90  per  cent.,  and  still  carry  to  their  surplus  earnings 
the  sum  of  $79,718.  The  Third  avenue  line  is  capitalized 
at  $2,000,000,  has  a  bonded  indebtedness  of  $2,570,000.  is 
io|^  miles  long  and  paid  16  per  cent,  dividends  in  1884. 


STREET-RAILWAY  NOTES. 


Street-Cars  in   Paris. 


The  street-car  system  of  Paris  is  as  nearly  perfect  as 
human  ingenuity  can  make  it.  The  cars  run  on  T-irons 
about  eight  inches  high,  placed  on  concrete.  This  keeps 
them  always  even.  Hence,  riding  on  a  Paris  car  is  so  noise- 
less that  one  can  talk  in  a  whisper,  and  you  can  read  your 
paper  without  having  your  heart  bounced  into  your  hat 
every  now  and  then.  From  the  platform  a  steep  stairway 
leads  to  the  top,  where  sixteen  people  can  find  seats,  an 
iron  railing  serving  as  protection.  As  soon  as  a  passen- 
ger steps  on  the  platform  the  fact  is  registered  by  the 
conductor.  When  every  seat  is  full  a  sign,  "  complete," 
is  turned  down,  and  no  more  will  be  admitted.  Hence, 
no  one  ever  rides  in  a  Paris  car  without  a  seat.  It  makes 
no  difference  whether  you  have  been  late,  through  follow- 
ing dear  old  Lamb's  advice  to  digest  your  dreams,  you 
have  to  wait.  You  may  swear  that  your  home  is  on  fire 
or  your  bull-pup  has  the  mumps.  You  will  just  have  to 
wait.  Of  course,  in  such  a  case  one  of  the  15,000  cabs  in 
the  city  will  soon  accommodate  you  for  25  cents.  The 
fare  is  six  cents  inside  and  three  cents  on  top  of  the  cars. 
Every  half  mile  there  is  a  station  where  the  car  stops. 
When  the  weather  is  bad  the  cars  become  quickly  crowd- 
ed, and  you  may  see  three  or  four  of  them  go  by  with  the 
tantalizing  sign,  "complete,"  hanging  out.  Then  you  go 
to  the  station  and  take  a  ticket  with  your  number  on  it. 
When  the  car  comes  the  conductors  calls  out,  one,  two, 
three,  according  to  the  number  of  places  he  has  unoc- 
cupied. The  remainder  of  the  passengers  have  to  wait 
for  the  next. 


The  New  York,  Fordham  and  Bronx  River  Railway 
Company  has  been  incorporated  with  a  capital  of  $1,000,- 
000,  to  build  an  elevated  road  on  138th  street,  Lincoln 
avenue  ;'nd  Third  avenue,  or  Fordham  avenue.  It  will 
cross  the  Harlem  river  from  Second  to  Lincoln  avenue, 
and  from  the  grounds  of  St.  Johns  College  to  the  Bronx 
river  it  will  be  a  surface  road.  Its  length  will  be  three 
miles.  .■.    ;  '■  ■  .   '    L    ^   .     '■■  ■ 

An  electric  railway  on  the  Van  De  Poele  system  has 
been  opened  at  South  Bend.  Ind.  A  single  overhead  wire 
transmits  the  current  by  means  of  a  traveler;  the  tracks 
constitute  the  return  circuit,  brass  strips  being  placed 
under  the  rail-strips  to  ensure  a  good  circuit.  There  are 
two  large  Van  De  Poele  dynamos  run  by  water-power. 

The  Consolidated  Rapid  Transit  and  Elevated  Railroad 
Company,  of  Chicago,  has  been  incorporated  with  a  capi- 
tal stock  of  $12,000,000.  The  purpose  is  stated  to  be  to 
construct  an  elevated  railway  from  the  city  of  Chicago 
to  Riverdale,  South  Chicago,  Englewood,  Washington 
Heights,  Proviso  and  Norwood  Park. 

The  St.  Paul  CMinn.)  Street-Railway  Company  will 
build  an  extension  next  year;  1,500  tons  of  steel  rails 
have  been  ordered,  which  is  said  to  be  the  largest  order 
ever  given  for  steel  rails  for  a  street-railway.  The  total 
expenditure  for  the  extension  will  be  $300,000.   •, 

The  Chicago  Passenger  Railway  Company  has  approved 
a  line  on  Adams  and  Harrison  streets.  Experiments  will 
be  made  with  the  Hongman  fireless  motor,  which  is  oper- 
ated by  soda,  and  has  been  successfully  adopted  in 
Europe. 

The  Chicago  and  Western  Dummy  Railway  has  been 
sold  at  auction  to  F.  W.  Betz  for  $46,000.  The  purchaser 
represents  parties  unknown.  The  road  extends  from  the 
western  limits  of  Chicago  to  the  Desplaines  river. 

The  Manufacturers'  and  Mechanics'  Exhibition  Build- 
ing at  Boston,  which  cost  §400,000,  was  sold  to  the  Metro- 
politan Horse-Railway  Company  for  $300,000. 

The  Capital  City  Street-Railway  Company,  of  Mont- 
gomery, Ala.,  is  making  arrangements  to  substitute  elec- 
tric motors  for  mules. 

The  Elkhardt  Street-Railroad  Company  has  been  in- 
corporated at  Indianapolis,  headed  by  William  P.George.. 
Capital,  $50,000.     ;  •   .        ,  ^     ••;--.,.•  ;i:>       ;' 

The  Menasha  and  Neenah  Street-Railway  Company,  of 
Madison,  Wis.,  has  been  incorporated  with  a  capital  stock 
of  $25,000. 

The  Enterprise  Railroad  Company,  of  Charleston,  S.  C, 
has  decided  to  extend  its  tracks  through  a  number  of 
streets. 

The  Central  Electric  Street-Railway  projected  for 
Washington,  D.  C,  will  be  similar  to  the  Baltimore  line. 

The  scheme  of  building  a  street-railway  in  Geneva, 
N.  Y.,  has  been  under  discussion  lately.  .'         [  '  , 

The  new  street-railway  between  St.  Joseph,  Mich.,  and 
Burton  Harbor,  is  now  in  operation.  :  -i    .      -• 

Birmingham,  England,  has  decided  to  adopt  the  cable 
system  for  its  street-railways.  i 

Ir  is  proposed  to  build  a  street-railway  in  Merlden, 
Conn. 


■  •  :•»  .'--•  ' 
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pFiD  InbFnIions. 


Skinner's  Link-and-Pin  Coupler  and  Uncoupler. 


^  John  Skinner,  of  Flint,  Mich.,  is  the  inventor  of  an 
improved  form  of  car-coupling,  which  is  herewith  illus- 
trated and  described.  It  is  the  purpose  of  the  invention 
to  provide  a  simple,  durable  and  efficient  device  which 
may  be  used  as  an  automatic  coupling,  and  by  which  the 
link  may  be  held  at  any  desired  angle  to  enable  it  to 
be  used  upon  cars  having  their  draw-heads  at  different 
heights,  the  coupling-pin  being  upheld  by  a  counterbal- 
ance which  has  ^pivotal  connection  with  the  draw-head. 


bar  8,  is  formed  of  metal,  and  is  of  such  dimensions  as  to 
give  it  the  required  strength  and  weight.  The  link  15, 
which  is  mserted  through  the  opening  2,  and  rests  upon 
the  lower  shoulder  16,  of  the  same,  has  its  end  lying  in 
the  groove  or  channel  13,  the  weight  of  the  bar  8,  and  its 
cross-head,  being  sufficient  to  counterbalance  the  outer 
end  of  the  link  and  support  it  in  whatever  position  it  may 
be  placed.      .  ■        '        .    v-^;.        .r    •■/.'....     ; 

In  coupling,  the  link  being  thus  arranged  in  one  draw- 
head,  the  coupling-pin  3,  is  placed  in  the  other,  with  its 
point  resting  upon  the  beveled  edge  of  the  cross-head  11, 
the  latter  being  drawn  forward  by  the  inclined  walls  7,  in 
the  manner  already  described.  The  entrance  of  the  link 
1 5,  pushes  back  the  cross-head,  the  slotted  end  of  the  bar 
slipping  upon  the  pin  10.     This  permits  the  descent  of  the 
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SKINNERS   LINK-AND-PIN   COUPLER   AND   UNCOUPLER. 


In  the  accompanying  cuts,  Fig.  1  is  a  central  longitudi- 
nal section  taken  vertically  through  two  contiguous  draw- 
heads  provided  with  the  invention ;  Fig.  2  a  horizontal 
section  taken  longitudinally  and  substantially  in  a  central 
plane,  and  Fig.  3  a  detail  perspective  showing  the  con- 
struction of  the  pin-supporting  device.  Figs.  4  and  5 
refer  to  a  modification  which  will  hereafter  be  described. 

I  indicates  the  draw-head,  which  is  provided  with  the 
flared  opening  2,  behind  the  coupling-pin  3,  in  a  vertical 
opening  4.  Running  longitudinally  through  or  nearly 
through  the  draw-head  is  formed  an  opening  or  chamber 
5,  having  its  forward  end  opening  into  an  enlarged  cham- 
ber or  space  6,  which  is  located  just  behind  the  pin  3. 
Upon  each  side  of  this  chamber  the  walls  thereof,  which 
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SKINNER  S  LINK-AND-PIN  COUPLER   AND   UNCOUPLER. 

are  adjacent  to  the  channel  5,  are  formed  with  curved  and 
forwardly-inclined  surfaces  7,  for  a  purpose  presently  to 
be  explained. 

Within  the  channel  or  opening  5,  is  placed  a  bar  8, 
having  at  its  rear  a  slot  9,  through  which  passes  a  pivot- 
pin  10,  set  in  the  vertical  walls  of  the  opening  5.  At  its 
forward  end  the  bar  is  provided  with  a  cross-head  11, 
which  lies  in  the  chamber  6.  This  cross-head  is  beveled 
off  in  front  at  12,  and  upon  the  lower  surface  is  formed  a 
transverse  groove  13.  The  rear  edges  14,  lying  upon  each 
side  of  the  bar,  engage  with  the  curved  walls  7,  of  the 
chamber  6,  and  ride  thereon  as  the  cross-head  moves  up 
and  down  in  the  chamber.  As  the  cross-head  moves 
downward,  it  is  evident  that  it  will  draw  toward  the  front, 
thereby  bringing  its  beveled  edge  toward  the  opening  2, 
and  beneath  the  upper  portion  of  the  pin-opening  4.    The 


pin,  which  drops  through  the  loop  of  the  link,  thus  ac- 
complishing the  coupling.  The  cross-head  11,  being 
beveled  off  at  12,  as  already  described,  permits  the  end  of 
the  link  to  pass  underneath  and  beyond  the  end  of  the 


Fig-  4 


SKINNER  S   LINK-AND-PIN  COUPLER    AND    UNCOUPLER. 

pin  before  the  latter  drops  ofT  the  cross-head,  as  it  will  be 
seen  that  the  push  of  the  coupling-link  will  cause  the 
cross-head  to  ride  upward  upon  the  curved  walls  7,  for  a 
short  distance  before  it  passes  from  beneath  the  pin.  By 
this  invention  the  link  may  be  placed  in  any  suitable  posi- 
tion for  coupling  and  retained  in  that  p)osition.  As  the 
draw-heads  upon  different  cars  are  often  arranged  at 
different  heights  from  the  ground,  it  is  often  necessary 
to  incline  the  link  upward  or  downward  to  enable  it  to 


skinner's  LINK-AND-PIN  COUPLER  AND  UNCOUPLER.  . 

enter  the  opposite  draw-head.     In  whichever  position 
placed,  the  weight  of  the  bar  8,  and  cross-head    11,  will 
hold  the  parts  in  the  proper  position  until  the  coupling  is 
accomplished. 
In  P'igs.  4  and  5  is  shown  a  modification  of  the  device, 
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by  means  of  which  a  coupling-pin  can  be  raised,  so  as  to 
allow  of  the  easy  withdrawal  of  the  link,  while  it  can  be 
readily  held  in  its  elevated  position  to  prevent  coupling. 
Fig.  4  is  a  perspective  view  showing  the  application  of 
this  modified  device,  and  Fig.  5  a  vertical  longitudinal 
section  through  the  coupling. 

A  represents  a  draw-head,  B  a  gravity-pin,  and  C  a 
coupling  -  pin,  as  before  described,  and  D  is  a  yoke, 
rectangular  in  form,  placed  around  the  draw-head,  as 
shown. 

The  upper  horizontal  bar  of  the  yoke  P,  is  removably 
secured  to  the  head  of  the  pin  C,  while  the  lower  horizon- 
tal bar  is  pivotally  secured  to  the  arm  a,  which  projects 
outwardly  from  the  rock-shaft  E,  which  is  properly  jour- 
naled  in  the  ends  of  the  brackets  or  hangers  F,  as  shown, 
the  outer  ends  of  the  rock-shaft  being  bent  to  form 
handles  i>.  Upon  one  or  both  of  the  brackets  F,  and  pre- 
ferably forming  an  integral  part  thereof,  is  the  stop  G. 

It  is  claimed  for  this  device  that  it  obviates  the  neces- 
sity of  a  train-hand  going  between  the  cars  to  couple  or 
uncouple ;  that  the  pin  may  be  controlled  from  either  side, 
or  top  of  the  car ;  that  it  operates  by  gravitation,  no 
springs,  gears  or  fixtures  being  employed,  and  that  the 
entire  device  is  simple,  inexpensive,  ethcient  in  operation 
and  not  liable  to  derangement. 

The  device  is  now  controlled  by  the  Skinner  Car- 
Coupler  Company,  of  Flint,  Mich. 


Hayes'    Nut-Lock. 


Joseph  Havks,  of  Dover,  N.  H.,  is  the  inventor  of  an 
improved  nut-lock,  which  is  herewith  illustrated  and 
described.  This  nut-lock  is  designed  to  be  athxed  to  the 
fish-plates  of  two  railway-rails,  the  screw-bolt  going 
through  them  and  the  clasp  of  the  nut-lock,  and  such 
clasp  at  its  lower  edge  being  in  contact  with  the  bottom 
flange  of  the  rail  or  that  of  the  fish-plate,  whereby  it  is 
prevented  from  revolving  on  the  bolt. 


Fig.  I. 


-  :-  Fig.  2. 

HAYES'   NUT-LOCK. 


Fig.  3- 


In  the  accompanying  cuts.  Fig.  i  is  a  front  elevation ; 
Fig.  2  an  end  view,  and  Fig.  3  a  vertical  and  median  sec- 
tion of  a  nut-lock  employing  the  invention  ;  Fig.  4  a  top 
view,  and  Fig.  5  a  side  view,  of  the  key  of  such  lock  ;  Fig. 
6  a  front  view,  and  Fig.  7  a  transverse  section  of  one  form 
of  the  clasp  of  such  lock,  while  Fig.  8  is  a  front  view  and 
Fig.  9  an  end  view  of  another  form  of  the  clasp.  Fig.  10 
is  a  view  of  the  clasp  shown  in  Fig.  6  before  it  is  folded 
at  its  middle.  Fig.  1 1  is  a  perspective  view  of  the  clasp 
with  the  bolt  or  lock  open  so  that  the  nut  can  be  turned, 
and  Fig.  12  a  similar  view  of  the  clasp  with  the  bolt 
locked. 

A  is  the  screw-bolt,  and  B  its  nut,  the  shank  of  the  bolt 
going  through  the  clasp  C.    This  clasp  consist?  of  a  rect- 


angular plate,  one-half  of  which  is  folded  at  the  middle 
of  the  plate  over  the  other  half,  a  hole  a,  for  the  recep- 
tion of  the  shank  of  the  bolt  being  made  through  each 
half.  In  the  front  half  of  the  clasp  there  is  an  arcal 
slit  fi,  which  is  above  and  concentric  with  the  hole  a. 
The  segment  of  such  slit  is  pressed  in  or  downward 
against  the  rear  half  of  the  clasp,  and  is  truncated  in 
its  upper  part,  as  shown  at  c.  A  key  D,  is  arranged  in 
the  upper  part  of  the  clasp,  and  between  its  two  holders, 
and  directly  over  and  resting  upon  the  top  of  the 
truncated  segment  tf.  This  key  slides  lengthwise  to 
it  in  the  clasp,  and   is  flanged  at  each  end,  as  shown  at 


^         Fig.  4.       ^        IM^^T-v.^    ^ 

Fig.  5- 

haves'  nux-lock. 


Fig.  6. 


e,  to  limit  the  movement  of  the  key  either  way.  Further- 
more, the  key  at  its  middle  has  in  it  a  segmental  notch  /, 
as  shown,  whose  radius  corresponds  to  that  of  the  slit  d. 
It  also  has  two  beveled  notches  ^  A,  arranged  in  it  as 
represented.  ,  j         .       . 

On  the  nut  being  screwed  hard  up  against  the  clasp,  so 


•>6-  7 


FigTS^       Fig.  9. 


Fig.  10. 
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as  to  bring  one  side  of  such  nut  level  with  the  straight 
portion  of  the  top  of  the  truncated  segment,  (the  arcal 
slit  having  a  radius  a  little  greater  than  the  extreme  rad- 
ius of  the  nut)  the  key  can  be  moved  in  the  clasp,  so  as 
to  project  over  the  upper  face  of  the  nut  in  a  manner  to 
prevent  the  nut  from  revolving  on  the  screw,  it  being  un- 
derstood that  the  key  is  thicker  than  the  plate  of  which 


HAYES     NUT-LOCK. 

the  clasp  is  made.  On  the  key  being  thus  on  the  nut, 
the  first  half  or  part  of  the  clasp  is  to  be  hammered  down 
so  as  to  enter  the  notches  ^  and  A,  and  thereby  hold  the 
key  from  slipping  back  from  locking  the  nut. 

The  clasp  when  formed  as  shown  in  Figs.  8  and  9 — viz.: 
as  folded  near  its  upper  edge,  and  having  an  arcal  recess 
/,  in  it,  as  shown,  concentric  with  the  bolt-hole  X' — can  be 
used  with  the  key  and  the  bolt  and  nut,  the  parts//, 
being  forced  into  the  notches  of  the  key  to  hold  the  key 
from  being  accidentally  set  or  moved  back. 

It  is  claimed  by  the  inventor  that  this  forni  of  nut-lock 
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is  simple,  durable  and  efficient.  It  can  be  applied  to  the 
rails  of  any  railway  without  the  necessity  of  structural 
changes;  it  does  not  require  the  nut  to  be  turned  to  an 
exact  angle  and  it  cannot  be  accidentally  deranged.  It 
also  serves  as  a  washer. 


Raddin's  Car-Coupling.  y: 

John  Raddin,  of  Lynn,  Mass.,  is  the  inventor  of  an 
automatic  safety  car-coupling,  which  is  herewith  illus- 
trated and  described.  Fig.  i  is  a  vertical  longitudinal 
section  of  the  draw-bar  with  the  pin-and-link  in  position, 
and  Fig.  2  a  vertical  section  of  the  same,  the  pin  being 
held  up  and  the  link  out. 


;.■".■;.'.,■:-;.■■.■'-      Fig.  2.    -'^ '-:'■:'.''■,[:  ■vy:;::oy.: 

;'       •  /         raddin's  car-coupling. 

The  part  D',  of  the  lever-weight,  is  adapted  to  rest 
upon  the  end  of  the  link  F,  and  hold  it,  as  shown  in 
Fig.  I.  When  the  link  is  out,  the  lever- weight  D,  falls,  as 
shown  in  Fig.  2,  so  that  the  front  end  projects  forward 
far  enough  to  receive  the  end  of  the  pin  B,  and  hold  it 
up;  but  when  the  link  F,  enters  it  will  throw  up  the 


'       raddin's  car-coupling.  , 

A  represents  the  draw-bar,  the  mouth  of  which  is  made 
in  the  ordinary  manner  ;  but  the  recess  back  of  the  pin  is 
enlarged  so  as  to  receive  the  lever-weight  D.  This  lever- 
weight  D,  is  pivoted  at  d.  The  front  end  of  the  lever- 
weight  D,  is  hollowed  out  and  curved,  as  shown. 


lever-weight  D,  so  that  its  end  will  pass  out  from  under 
the  pin  and  allow  it  to  drop.    .-         -v     .  \     ; 

It  is  claimed  by  the  inventor  that  his  device  forms  a 
simple,  durable  and  efficient  coupling;  that  it  is  automatic 
in  its  action,  and  that  going  between  the  cars  is  avoided  ; 
that  it  is  unvarying  in  its  action,  and  inexpensive  in  con- 
struction and  application  ;  that  cars  furnished  with  the 
coupling  will  couple  with  cars  not  so  furnished,  either  on 
a  grade  or  level,  or  on  a  straight  or  curved  track.  A 
device  may  also  be  arranged  whereby  the  cars  can  be  un- 
coupled from  either  their  tops  or  sides. 

The  coupling  is  now  in  successful  use  on  a  number  of 
cars  on  the  Boston  and  Maine  Railroad. 


Andrews'  Long-Distance  Lubricator. 


Harrison  A.  Andrews,  of  Conneaut,  O.,  is  the  inven- 
tor of  a  long-distance  lubricator,  which  is  herewith  illus- 
trated and  described.  The  device  is  intended  to  be  used 
in  lubricating  line-shafts  and  other  machinery  that  can- 
not be  easily  reached,  and  the  inventor  has  also  provided 
a  form  of  the  device  especially  applicable  for  oiling  distant 
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ANDREWS    LONG-DISTANCE  lubricator. 

parts  of  a  locomotive  and  car-axles  on  long  runs  at  high 
speed.  The  accompanying  cut  is  a  view  of  this  form  of 
the  device  with  the  lower  part  of  the  reservoir  broken 
away.  ■ .;:  .■•-:.;..::  ^  ■  ...y  7// ,  '■,,■■■, ;--  • :  .  .-  '-  .'■{-..  -v.  ■',■'■  ■'■ 

A  is  a  reseiVoir,  of  any  desired  form,  and  of  suitable  size 
to  be  easily  handled,  and  is  provided  with  a  nipple  A', 
having  an  inlet-port,  within  which  is  located  a  stop-cock 
A^.  To  the  nipple  A,  is  attached  an  air-pump  B,  by 
which  air  is  forced  into  the  reserv^oir.  The  reser\^oir  is 
provided  with  an  outlet-pipe  C,  arranged  preferably  near 
its  upper  end,  and  provided  with  a  stop-cock  C,  and 
adapted  to  support  a  pipe  of  sufficient  length  to  reach 
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the  places  to  be  oiled.  A  discharge-pipe  or  nozzle 
D,  is  attached  to  the  outlet-pipe,  and  is  bent  down- 
ward over  each  shaft,  so  as  to  discharge  the  oil  into  the 
cups,  holes,  or  gearing.  Air  is  forced  into  the  reservoir 
until  the  pressure  is  sufficient  to  force  the  oil  through 
the  pipe  to  the  shaft.  The  flow  is  regulated  by  the  stop- 
cock C  '  • 

A  stop-cock  is  placed  between  the  air-pump  and  the 
reservoir,  which  may  be  closed  and  the  pump  removed 
entirely  during  usage,  the  pressure  of  the  air  remaining 
nearly  the  same.  The  reservoir  A,  is  made  of  one  piece 
of  metal,  and  has  a  dome-shaped  top,  which  terminates 
in  the  nipple  A',  which  performs  the  double  office  of  a 
valve-seat  for  the  stop-cock  or  plug-valve  A 2,  and  a 
means  of  attachment  for  the  pump-barrel.  The  lateral 
outlet-pipe  C,  is  also  integrally  formed  with  the  body  of 
the  reservoir,  and  serves  as  a  means  of  attachment  for 
the  discharge-pipe  D. 

As  the  delivery  pipe  can  be  bent  or  constructed  in  any 
form  and  extended  to  any  distance,  the  lubrirator  is  especi- 
ally adapted  for  all  places  difficult  of  access  or  dangerous 
to  reach  by  ordinary  lubricators.  The  device  is  contructed 
entirely  of  brass  and  in  the  most  substantial  manner. 

By  means  of  this  construction  and  arrangement  of  parts 
the  inventor  claims  that  he  has  provided  a  lubricating 
device  which  is  free  from  the  complication  of  parts  which 
is  found  in  ordinary  lubricators. 


Whitmore's  Car-Coupling, 

John  Whitmore,  of  Salem,  Mass.,  is  the  inventor  of  a 
new  form  of  car-coupling,  which  is  herewith  illustrated 
and  described.  The  invention  relates  to  that  class  of 
automatic  car-couplings  in  which  the  coupling-pin  when 
not  in  use  is  supported  by  spring-jaws  that  are  adapted 
to  be  opened  or  spread  apart  by  the  entering  link,  so  as 
to  cause  the  pin  to  drop  into  engagement  with  the  link, 
thereby  coupling  the  opposite  draw-bars,  without  any 
necessity  of  going  between  the  cars,  either  to  drop  the 
pin  or  hold  the  link.     Heretofore  in  couplings  of  this 


Fig-  3- 
whitmore's  CAR-COUl'LING.  . 

class  the  spring-jaws  have  been  provided  with  longitudi- 
nal V-shaped  grooves  to  receive  and  hold  the  link  in  a 
horizontal  position ;  but  the  V-shaped  grooves  are  liable 
to  interfere  with  the  necessary  vertical  inclination  of  the 
link  in  coupling  cars  that  differ  materially  in  height.  To 
overcome  this  difficulty  and  provide  as  well  for  guiding 
the  link  into  place,  and  also  for  its  vertical  inclination  in 
coupling  cars  of  different  heights  and  its  necessary  lateral 
inclination  and  play  while  the  cars  are  in  motion,  the  in- 
ventor makes  the  pin-supporting  jaws  wedge-shaped  and 
with  continuous  vertical  surfaces  at  their  meeting  edges 


without  grooves  or  recesses.  By  this  means  a  wedge- 
shaped  opening  is  presented  toward  the  mouth  of  the 
draw-head,  whereby  the  link  is  surely  guided  to  its  place 
without  regard  to  varying  elevations  of  the  draw-bars. 
The  continuous  vertical  meeting  edges  of  the  jaws  permit 
the  link  to  have  any  required  vertical  inclination,  and  the 
spaces  at  the  front  and  rear  of  the  wedge-shaped  jaws  allow 
the  necessary  lateral  inclination  or  play  of  the  link  in 
turning  curves. 

In  the  accompanying  cuts.  Fig.  i  is  an  end  view  of  the 
improved  car-coupling ;  Fig.  2  a  side  view  of  the  draw-bar ; 
Fig.  3  a  plan  of  the  same  ;  Fig.  4  a  horizontal  longitudinal 
section,  and  Fig.  5  a  vertical  longitudinal  section  of  the 
draw-bar,  showing  the  coupling-pin  supported  by  the 
spring-jaws.  » 

The  draw-bar  D,  is  made  with  a  flaring  mouth  M,  as 
usual,  and  is  cored  on  each  side  at  E  E,  to  admit  of  the 
lateral  yielding  movement  of  the  wedge-shaped  jaws  A  A, 
which  are  formed  on  or  attached  to  spring-arms  B  B,  that 
are  secured  to  the  sides  of  the  draw-bar  by  means  of  bolts 
or  rivets  C  C,  or  otherwise.     The  jaws  A,  and  springs  B, 
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are  preferably  made  of  steel.  It  will  be  seen  that  the  two 
opposite  wedge-shaped  jaws  A  A,  are  so  arranged  that  the 
force  of  the  springs  B  B,  will  keep  the  edges  of  the  jaws 
in  contact,  thus  forming  a  support  for  the  coupling-pin  I, 
until  the  entrance  of  the  link  H,  spreads  the  jaws  apart, 
thereby  causing  the  coupling-pin  to  fall  into  engagement 
with  the  link,  as  shown  in  Fig.  i. 

The  vertical  meeting  edges  of  the  wedge-shaped  jaws 
are  formed  without  grooves  or  recesses  of  any  kind,  and 
in  such  a  manner  that  the  jaws  will  be  in  contact  with 
each  other  throughout  the  length  of  the  edges  when  the 
link  is  withdrawn.  These  continuously-vertical  meeting 
edges  of  the  yielding  jaws  A,  enable  the  link  H,  to  assume 
and  maintain  any  required  vertical  inclination,  to  accom- 
modate itself  to  inequalities  in  the  height  of  the  opposing 
draw-bars.  It  will  also  be  observed  that  the  wedge- 
shaped  spaces  in  the  draw-bar  at  the  front  and  rear  of  the 
wedge-shaped  jaws  permit  the  link  to  turn  freely  in  a 
horizontal  direction  between  the  yielding  jaws  to  any  re- 
quired inclination  in  turning  curves,  while  the  wedge- 
shaped  space  or  opening  in  front  of  the  jaws  insures  a 
proper  guiding  of  the  link  into  place  when  the  draw-bars 
are  brought  together  in  the  act  of  coupling.     "      l 

This  form  of  coupling  is  claimed  by  the  inventor  to  be 
simple,  durable,  and  efficient,  and  not  liable  to  injury  or 
derangement. 


■iV-. 
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:  Algernon  L,  Wilkinson,  of  Huntsville,  Ala.,  is  the 
inventor  of  two  improved  automatic  switch-signals  for 
railways,  which  are  herewith  illustrated  and  described. 
In  the  accompanying  cuts.  Figs,  i  and  2  refer  to  the  first 
device,  and  Figs.  3  to  10,  inclusive,  to  the  second. 

The  object  of  the  first  device  is  to  warn  the  engineer 
on  approaching  trains  of  an  open  switch,  or  that  the 
switch  is  turned  to  register  the  rails  of  the  main  line  with 
the  rails  of  the  siding,  and  to  display  the  danger-signals 
at  the  proper  height  from  the  ground  and  at  such  a  dis- 


into  the  box  G,  about  the  pulleys  d  and  d',  in  opposite  direc- 
tions, and  being  severally  connected  with  rods  r/*  and  d*, 
as  shown.  The  outer  and  further  ends  of  the  rods  d^  and 
d^,  are  severally  connected  by  chains  e  and  <f*,  with  ang- 
ular plates/  and  e^,  made  fast  to  the  vertical  shafts  which 
hold  the  signal-plates,  the  latter  being  usually  colored 
white  on  one  side  and  red  oa  the  other  for  readily  distin- 
guishing them.  ;     .  i 

D  indicates  the  vertical  shafts  holding  the  signal-plates 
D',  each  of  these  shafts  resting  in  a  socket  in  a  tie,  on 
which  rests  the  casing  C,  or  in  a  socket  in  the  bottom  of 
the  casing.     Each  of  the  plates  c'  and  e^,  is  triangular  in 
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tance  from  the  switch  in  opposite  directions  that  the  ap- 
proaching train  may  be  brought  to  a  stop  before  reaching 
the  switch.  Another  object  is  so  to  connect  the  signals 
with  the  rails  that  they  cannot  be  moved  to  the  siding 
without  displaying  the  danger-signals. 

Fig.  I  is  a  plan  view  of  this  device,  certain  parts  being 
shown  in  section  and  the  rails  of  the  main  line  being  re- 
presented as  registering  with  the  side  rails,  and  Fig.  2  a 
vertical  sectional  view  of  the  same,  showing  the  signal- 
shafts  in  position  to  indicate  the  main  track  clear. 


form,  (except  that  its  outer  edge  forms  the  segments  of  a 
circle)  and  is  rigidly  attached  at  its  inward  angle  or  corner 
to  the  signal-shaft  D,  the  outer  or  curved  edge  of  the 
plate  being  grooved  to  receive  a  chain  connecting  one 
corner  of  the  plate  with  the  rod  extending  to  the  box  G,  as 
seen  in  Fig.  i.  A  coiled  spring//',  is  attached  to  each 
of  the  signal-shafts  D,  and  also  to  the  casing  C,  in  such  a 
manner  as  to  turn  the  shaft  against  the  tension  of  the 
rods  d^  and  d^,  when  the  rails  A,  are  shifted  to  register 
with  the  side  rails.     The  casings  C,  having  reduced  up- 


Fig.  2. 

Wilkinson's  automatic  switch-signals. 


A  and  A'  represent  the  main  line  rails  of  a  railway- 
track,  and  B  the  side  rails.  An  ordinary  switch-frame  b, 
having  a  pivoted  switch-bar  b^,  is  secured  to  one  end  of 
th6  long  tie  a,  in  the  usual  manner.  A  cross-bar  c,  is 
secured  to  the  under  side  of  the  rails  A,  near  their  ends, 
and  a  connecting-rod  b',  connects  the  lower  end  of  the 
bar  b^,  with  the  cross-bar  c.  A  box  G,  is  secured  to  the 
outer  end  of  the  tie  a,  within  which  are  pivoted,  one 
above  the  other  on  the  same  bolt  or  shaft,  two  pulleys  d 
and  d'.  Two  chains  c'  and  c^,  are  attached  to  a  rail  A,  at 
or  about  the  outer  end  of  the  bar  c,  these  chains  passing 


ward  extensions  C,  inclose  severally  the  lower  part  of 
each  signal-shaft  and  attachments,  as  shown,  the  shaft 
extending  through  an  aperture  in  the  top.  and  the  casing 
having  an  aperture  for  the  connecting-chain,  so  that  the 
parts  inclosed  are  properly  protected  from  the  weather 
and  from  being  injured  or  having  their  operation  ob- 
structed. ;.   .      -  *    ^     -  ■• 

The  operation  is  as  follows :  When  the  operator,  through 
the  switch-bar  b^,  and  bar  c,  moves  the  rails  A,  to  register 
with  the  side  rails,  the  rods  and  chains  connecting  the  rails 
A,with  the  angular  plates  on  the  signal-shafts  are  drawn  and 
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turn  the  shafts,  so  that  the  signal-plates  are  turned  from 
their  position  in  line  with  the  main  line  of  rails  to  posi- 
tions at  right  angles  thereto.  When  the  switch-rails  are 
moved  back  to  register  with  the  rails  of  the  main  line, 
the  signals  D',  are  immediately  returned  to  their  first 
positions  by  the  springs  /  and  /',  acting  on  the  shafts  D, 
and  turning  the  same,  the  plates  e'  and  e^,  moving  with 
the  shafts  and  drawing  the  connecting-chains,  the  parts 
of  which  next  to  the  angular  plates  sink  in  the  grooves 
and  are  held  in  proper  position.  The  simple  construction 
of  the  shafts  with  grooved  angular  plates  and  actuating- 
springs  /  and  /',  renders  the  operation  of  the  device 
more  prompt  and  certain. 


switch.  The  case  C,  is  free  to  turn  upon  the  stud  c,  and 
serve  as  a  drum  upon  which  the  chains  leading  to  the 
signals  may  be  wound.  C^  represents  a  flat  bar  of  metal 
placed  above  the  revolving  case  C,  and  connected  to  the 
cross-tie  by  bolts  or  rods  c^,  as  shown.  The  upper  end  of 
the  stud  c,  passes  through  and  is  supported  by  the  plate 
C^.  D  represents  a  drum  loosely  mounted  upon  the  stud 
c,  within  the  case  C.  E  represents  a  coiled  spring  placed 
within  the  case  C,  near  the  top  thereof,  and  connected  at 
its  opposite  ends  tothe  drum  D,  and  the  box  or  case  C. 
F  represents  flat  open-linked  chains,  one  end  of  each  of 
which  is  connected  to  the  drum  D,  upon  opposite  sides 
thereof,  as  shown.    The  chains  F,  pass  outwardly  through 
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Figs.  3  to  lo,  inclusive,  of  the  accompanying  cuts  refer 
to  the  second  device.  The  general  object  of  this  inven- 
tion is  to  connect  the  signals  with  the  switch  in  such  a 
manner  that  any  movement  of  the  latter,  either  by  design 
or  accident,  will  serve  to  set  the  signal ;  and  its  special 
object  is  the  provision  of  means  whereby  expansion  and 
contraction,  incident  to  changes  of  temperature,  of  the 
rods  or  wires  which  connect  the  signals,  their  oper- 
ating devices  and  the  switch,  is  overcome,  and  all  danger 
arising  from  the  possibility  of  the  signals  becoming  set, 
displayed,  damaged,  or  inoperative  through  the  expan- 
sion or  contraction  of  the  connecting  rods  or  wires  is 
avoided. 


apertures  c',  formed  in  the  case  C,  at  opposite  sides  there- 
of, and  are  connected  to  one  end  of  the  signal  wires  or 
rods  f.  The  opposite  ends  of  the  rods  or  wires  f,  are 
connected  by  chains/',  to  a  segment/*,  secured  to  the 
lower  end  of  the  signal-supporting  shaft  /*,  to  the  top  of 
which  shaft  the  signal  is  attached.  The  signal  proper  is 
normally  kept  in  the  same  plane  as  the  rails  by  a  coiled 
spring/',  attached  to  the  lower  end  of  the  shaft  within 


Fig-  5. 


WILKINSON  S    AUTOMATIC    SWITCH-SIGNALS. 

Fig.  3  is  a  plan  view  of  a  portion  of  a  railway  provided 
with  this  improved  device ;  Figs.  4  to  7,  and  Fig.  9  are 
detachi  d  detail  views  of  parts  of  the  improvement ;  Fig. 
8  shows  a  modification,  and  Fig.  10  is  an  enlarged  detail 
view  of  parts  of  the  invention. 

A  represents  the  track  of  the  main  line  of  a  railway,  and 
A'  a  switch  connecting  such  main  line  with  a  side  track 
A*.  The  switch  A',  is  provided  with  a  switch-lever  B, 
connected  by  means  of  a  rod  or  link  h',  to -the  bar  b,  which 
holds  the  switch-rails  at  proper  distance  apart,  C  repre- 
sents a  circular  box  or  case,  formed  of  metal  and  mounted 
upon  a  stud  c,  projecting  upwardly  from  one  end  of  the 
cross-tie  a,  which  supports  the  sliding  or  free  end  of  the 
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the  inclosing-case  G,  which  is  of  metal,  preferably  circu- 
lar in  cross-section,  and  holds  the  segments  f'^,  and 
coiled  spring  /'.  The  signal-shaft  passes  downwardly 
through  the  case  and  into  the  cross-tie  below,  while  the 
chains/',  pass  through  the  side  of  the  case  to  the  rods  /. 
The  construction  of  the  device  attached  to  the  signal- 
shaft  are  similar  to  those  shown  in  the  first-described 
switch-signal,  and  operate  in  a  similar  manner.  The  case 
C,  is  rotated  by  a  chain  h,  one  end  of  which  is  connected 
to  the  case,  the  opposite  end  being  secured  to  the  free 
end  of  the  switch,  whereby  when  the  switch  is  moved, 
the  case  C,  will  be  drawn  around  and  serve  first  to  engage 
the  V-shaped  notches  c',  with  the  chains  and  then  to 
wind  the  chains  F,  upon  its  outer  surface,  in  which  opera- 
tion the  case  C,  will  be  aided  by  small  chain-rollers  h', 
mounted  upon  studs  projecting  upwardly  from  the  tie  at 
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each  side  of  the  case,  and  about  which  rollers  the  chains 
pass.  The  rotation  of  the  case  draws  upon  the  chains  F, 
and  rods  /,  and  thereby  turns  the  signal-shaft  and  dis- 
plays the  signal  attached  thereto,  as  will  be  readily  under- 
stood. When  the  switch  is  in  its  normal  closed  posi- 
tion— /.  e.,  registering  with  the  main  line — the  rods  or 
wires  /,  and  chains  F,  pass  in  a  direct  line  from  the  drum 
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D,  to  the  segment  upon  the  signal-shaft,  as  shown  in 
Figs.  4  and  5,  in  which  position  the  chain  F,  does  not 
touch  the  side  walls  of  the  aperture  c',  in  the  case  C, 
through  which  it  passes,  and  can  therefore  pass  freely  in 
and  out  through  the  aperture ;  and  inasmuch  as  the  coiled 
spring  E,  connecting  the  drum  D,  to  the  case  C,  is  weaker 
than  the  coiled  springs/',  upon  the  signal-shaft,  it  fol- 
lows that  any  expansion  of  the  rods  or  wires  /,  will  turn 
the  drum  D,  without  turning  the  signal-shaft.      .; 
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To  lock  the  chains  F,  to  the  case  C,  when  it  is  desired  to 
rotate  the  latter,  the  following  means  are  employed :  One 
of  the  side  walls  of  the  aperture  c,  through  which  the 
chain  passes,  is  made  V-shaped,  (see  Fig.  9)  and  although 
the  chain,  when  the  case  C,  is  in  its  normal  position, 
passes  freely  in  and  out  of  the  aperture,  yet,  when  the 
case  is  rotated  in  the  direction  of  the  arrow,  (see  Fig.  9) 


the  V-shaped  side  wall  of  the  aperture  c',  takes  into  one 
of  the  links  of  the  chain  as  it  passes  about  the  roller  h', 
and  thus  holds  it  firmly  clamped  in  position  to  be  wound 
upon  the  outer  surface  of  the  case  C.  The  clamping  of  the 
chain  F,  by  the  V-shaped  side  wall  of  the  aperture  d ,  is 
shown  by  dotted  lines  in  Fig.  9.  In  lieu  of  the  drum  D, 
and  coiled  spring  E,  the  chains  F,  may  be  attached  to 
spiral  springs  K,  located  within  and  attached  to  the  side 
walls  of  the  case  C,  as  shown  in  Fig.  8.  :'  '■• 

The  apertures  c' ,  in  the  side  walls  of  the  case  C,  shown 
in  Fig.  8,  are  similar  to  those  shown  in  the  walls  of  the 
case  C,  in  Figs.  4  and  6,  the  chain  being  held  and  clamped 
in  a  similar  manner.  Backward  rotation  of  the  case  C, 
to  its  normal  position  when  the  switch  is  returned  to  the 
main  line  is  caused  by  the  spring  /',  attached  to  the  sig- 
nal-shaft, as  will  be  readily  understood.  If  desired,  how- 
ever, such  backward  rotation  of  the  case  may  be  caused 
by  a  rigid  connection  between  the  rail-coupling  link  b\ 
and  the  case,  as  shown  in  Fig.  10,  in  which  the  link  h',  is 
connected  by  a  rod  ^•,  with  a  crank-pin  /^^  projecting 
from  the  lower  surface  of  the  case  C,  near  one  of  its  side 
edges.  In  lieu  of  the  device  here  shown,  a  rack-bar  may 
take  the  place  of  the  rod  b*,  the  teeth  of  which  engage 
with  a  gear-pinion  secured  to  the  lower  surface  of  the 
case. 

The  inventor  claims  for  both  of  his  devices  the  merits 
of  simplicity  and  reliability. 


Pflaum's  Metallic  Piston-Packing. 


Nicholas  Pflaum,  of  Port  Jervis.  N.  Y.,  is  the  inven- 
tor of  an  improved  metallic  piston-packing,  the  construc- 
tion and  operation  of  which  are  shown  in  the  accompany- 
ing cuts.  Fig.  I  is  a  plan  view,  partly  in  section,  of  one 
of  the  improved  piston-packings ;  Fig.  2  a  side  elevation 
of  the  same,  part  being  broken  away,  and  showing  a  part 
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V¥\.K\i'sC?,   METALLIC   PISTON-PACKING. 

of  the  cylinder  in  section;  Fig.  3  a  perspective  view  of 
one  of  the  exterior  segments,  and  Fig.  4  a  perspective 
view  of  one  of  the  interior  angular  blocks,     i 

A  represents  the  interior  blocks,  the  exterior  faces  of 
which  are  angular,  and  have  their  apices  rounded  off 
upon  the  arc  of  the  circle  of  the  interior  surface  of  the 
cylinder  B,  in  which  the  packing  is  to  be  placed.  In  the 
central  parts  of  the  outer  faces  of  the  angular  blocks  A, 
are  formed  grooves  C,  as  shown  in  full  lines  in  Figs.  2 
and  4,  and  in  dotted  lines  in  Fig.  i.     The  interior  faces  of 
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the  angular  blocks  A,  are  concaved  upon  the  arc  of  a 
circle,  as  shown  in  Figs,  i  and  4. 

D  are  plane  convex  segments,  upon  the  central  parts  of 
the  plane  inner  surfaces  of  which  are  formed  tongues  E, 
of  such  a  shape  and  size  as  to  fit  into  the  grooves  C,  of 
the  angular  blocks  B.  The  outer  faces  of  the  segments 
D,  are  convexed  upon  the  arc  of  the  circle  of  the  interior 
surface  of  the  cylinder  B,  in  which  the  packing  is  to  be 
placed,  The  packing  is  held  out  against  the  inner  sur- 
face of  the  cylinder  by  open  ring-springs  F,  placed  within 
the  packing,  as  shown  in  Figs,  i  and  2.     With  this  con- 


Fig.  2. 


PFLAUM  S   METALLIC    PISTON-PACKING. 

struction  the  outer  surface  of  the  packing  as  it  wears 
will  always  retain  its  circular  form,  and  will  thus  always 
remain  in  close  contact  with  the  inner  surface  of  the 
cylinder.  Through  the  centers  of  the  segments  D,  are 
formed  radial  perforations  G,  which  are  extended  through 
the  adjacent  ends  of  the  angular  segment  A,  as  shown  in 
Figs.  I  and  2.  \ 

The  packing,  when  in  use,  is  secured  between  the 
piston-head  and  the  follower  in  the  ordinary  manner,  and 
which  close  up  the  opposite  sides  of  the  packing  and 
form  a  chamber.  The  interior  of  the  piston-packing  A  D, 
is  designed  to  be  filled  with  tallow,  which  is  slowly  melted 
by  the  heat,  and  gradually  escapes  through  the  perfora- 


Fig.  3- 
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pflaum's  metallic  piston-packing. 

tions  G,  so  that  the  inner  surface  of  the  cylinder  will  be 
kept  lubricated.  The  piston-head  and  follower  are  not 
shown  in  the  cuts,  as  there  is  nothing  new  in  their  con- 
struction. 

This  form  of  packing  is  claimed  by  the  inventor  to  be 
simple,  durable  and  economical.  It  has  been  subjected 
to  thorough  tests  and  found  satisfactory. 

George  N.  Veritzan,  of  223  Bowery,  is  the  New  York 
agent  for  the  device. 


Buckman's  Car-Coupling. 


Thomas  E.  Buckman,  of  Jacksonville,  Fla.,  is  the  in- 
ventor of  an  improved  form  of  car-coupling,  which  is 
herewith  illustrated  and  described.  In  the  accompanying 
cuts.  Fig.  I  is  a  longitudinal  sectional  elevation  of  the 
coupling  in  the  position  which  it  has  when  the  cars  are 
coupled ;   Fig.  2  a  similar  view  showing  it  in  position 


ready  for  coupling ;  Fig.  3  a  plan  view  of  the  same,  and 
Fig.  4  a  plan  view  of  the  link. 

The  draw-head  A,  is  provided  with  a  stem  B,  project- 
ing from  its  rear  end  and  running  through  the  plates  K 
and  D,  and  the  spring  C,  the  stem  also  passing  through  a 
cross-piece  E,  uniting  two  side  pieces  F,  between  which 
the  cross-piece  D,  is  held.  The  cross-piece  E,  has  side- 
pieces  E',  against  the  front  ends  of  which  the  cross-piece 
D,  can  strike.  A  key  B',  is  passed  through  the  stem  B, 
behind  the  cross-piece  D,  and  a  key  B-,  is  passed  through 
the  stem  B,  at  the  rear  end  of  the  same.  The  key  B*, 
prevents  the  stem  being  drawn  entirely  through  the  cross- 
piece  E,  to  the  front,  and  the  key  B',  takes  up  the  forward 
draft.  The  bottom  edges  of  the  side-pieces  F,  are  in- 
clined downward  toward  the  front  end  of  the  draw-head, 
and  the  side-pieces  are  united  by  a  cross-piece  G,  secured 
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Fig.  I. 
buckman's  car-coupling. 

to  the  bottom  edges  to  hold  up  the  rear  end  of  the  draw- 
head  and  resist  the  downward  thrust  of  the  link-frame  S. 
On  the  under  side  of  the  front  ends  of  the  side-pieces  E, 
is  bolted  a  flat  cross-piece  H,  having  a  downwardly-pro- 
jecting flange  I,  with  an  aperture  I',  through  which  the 
hook  J',  on  the  lower  inner  end  of  the  curved  coupling- 
pin  J,  is  passed.  The  draw-head  A,  is  provided  with  a 
bevel  L,  on  its  bottom  edge  near  the  front  end.  The 
draw-head  also  has  a  cavity  M',  for  receiving  the  link  N, 
and  a  slightly-curved  pin-aperture  M,  extending  from  top 
to  bottom. 


Fig.  2 


BUCKMAN  S  CAR-COUPLING 


O  is  the  front  end  beam  of  the  car,  and  the  distance 
from  the  bottom  edge  of  this  beam  to  the  cross-piece  H, 
is  equal  to  the  height  or  thickness  of  the  draw-head 
directly  in  front  of  the  bevel  L.  A  rock-shaft  P.  is 
journaled  on  the  under  side  of  the  car,  and  is  provided  at 
the  ends  which  are  at  the  sides  of  the  car  with  levers  Q, 
which  can  be  held  or  locked  in  place  when  lowered  by 
latches  Q',  pivoted  on  the  sides  of  the  car.  The  rock- 
shaft  has  a  longitudinal  groove  R,  for  receiving  the  for- 
ward end  of  a  rectangular  link  or  frame  S,  which  has  its 
rear  end  pivoted  in  the  rear  end  of  the  draw-head  and 
presses  against  the  draw-spring  plate  K.  The  rock-shaft 
has  a  cam-arm  T,  which  can  act  on  the  frame  S. 

The  operation  is  as  follows  :  When  the  car  is  coupled. 


AMERICAN    RAILROAD    JOURNAL. 


323 


the  front  part  of  the  draw-head  rests  on  the  cross-piece  I, 
the  pin  J,  is  passed  up  through  the  draw-head  and  holds 
the  link  N,  the  forward  end  part  S',  of  the  locking-link  S, 
being  in  the  groove  R,  of  the  rock-shaft  P,  and  prevents 
pulling  the  draw-head  outward. 

When  it  is  desired  to  uncouple,  the  handle  Q,  is  swung 
up  to  turn  the  rock-shaft  P,  in  such  a  manner  as  to  cause 
the  cam  T,  to  strike  the  front  end  of  the  frame  S,  and 
swing  the  same  upward,  thereby  releasing  the  draw-head, 


:      ,  buckman's  car-coupling. 

which  can  be  pulled  out  a  certain  distance  by  the  strain 
on  the  link.  The  bevel  L,  slides  down  the  cross-piece  H, 
the  front  end  of  the  draw-head  descends,  and  the  pin  J, 
swings  down  and  releases  the  link  N.  When  the  cars 
couple,  the  draw-head  A,  is  forced  inward  and  upward  by 
the  opposing  draw-head,  the  bevel  L,  sliding  up  the 
cross-piece  H,  whereby  the  pin  J,  is  swung  up  and  through 
the  draw-head  and  link.    The  draw-head  is  pushed  back 
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so  far  that  the  cross-piece  S',  can  drop  into  the  groove  R, 
and  thus  lock  the  draw-head  in  place. 

The  inventor  claims  this  form  of  coupling  to  be  auto- 
matic in  its  action  in  coupling,  that  it  couples  to 
varying  heights  of  draw-heads,  and  that  it  uncouples 
under  strain  on  the  link  and  without  the  necessity  of 
backing  the  engine.  -^        '   :^         v     ;• 


:;     Gouilloud  &  Page's  Journal-Bearing. 


Louis  Gouilloud  and  Charles  Page,  of  Montreal, 
Canada,  are  the  inventors  of  an  improved  journal-bearing, 
which  is  herewith  illustrated  and  described.  The  device 
is  applicable  to  the  rolling-stock  of  railways,  including 
freight  and  passenger-cars,  sleepers,  and  the  tenders  of 
locomotives,  and  to  street-cars  of  all  kinds ;  and  its  object 
is  to  reduce  the  amount  of  wear  between  the  bearing-sur- 
face of  the  journal  and  that  of  the  brass,  and  at  the  same 
time  to  provide  perfect  lubrication  of  these  parts. 

In  the  accompanying  cuts.  Fig.  i  is  an  end  sectional 
view  of  the  bearing,  and  Fig.  2  a  side  sectional  view. 

The  journal  consists  of  a  cast-steel  cylinder  or  sleeve 
B,  lying  on  the  axle  A,  and  under  the  brass  C,  which 
sleeve  takes  all  the  friction  of  the  brasses  and  saves  it 
from  the  axle.  The  diameter  of  the  sleeve  being  consider- 
ably greater  than  that  of  the  axle,  the  sleeve  dips  into 


oil  in  the  bottom  of  the  box  receiving  a  thorough  coating 
of  the  same,  inside  and  out,  thus  copiously  lubricating  the 
brasses,  and  largely  extending  their  life,  without  waste  of 
oil  as  at  present. 

None  of  the  weight  bears  on  the  cogs,  which  are  ^\  of 
an  inch  short  of  touching;  the  weight  is  carried  entirely  by 
the  sleeve  and  axle  on  each  side  of  the  gears.  The  axle 
and  sleeve  revolving  together,  and  at  the  same  speed  and 
in  the  same  direction,  the  axle  sustains  no  friction,  and 
consequently  no  wear.  The  diameter  of  the  axle  at  pres- 
ent is  made  larger  than  absolutely  necessary  in  order  to 
allow  a  margin  for  wear.  There  being  no  wear  of  the 
axles  by  this  system,  or  deterioration  through  heating. 


Fig.  I. 

GOUILLOUD  ft   page's  JOURNAL-BEARING.        .  :  , 

they  can  be  made  of  smaller  diameter,  giving  favorable 
leverage — a  very  important  factor  in  the  hauling  power 
required.  On  the  axle  now  in  use,  the  collar  cuts  into 
brasses,  and  uses  them  up ;  and  the  vertical  part  of  the 
collar,  which  bears  on  the  end  of  the  brasses,  frequently 
running  dry  or  without  oil,  besides  wearing  the  brasses,  is 
a  fruitful  source  of  hot-boxes ;  it  being  admitted  that  it  is 
at  this  point  that  the  heating  almost  invariably  commences. 


■;:•;,-:--';.  V  -^-^:>"-v■v,  Fig.  2.  ^-  ::'■■■.:■  - 

/       •         GOUILLOUD   4    PAGe'S  JOURNAL-BEARING. 

With  this  form  of  journal  this  collar  is  done  away  with,  ?. 
flange  cast  at  the  end  of  the  brass  doing  its  work.  Waste 
for  packing  being  entirely  dispensed  with  removes  another 
frequent  cause  of  hot-boxes,  waste  and  oil  being  combust- 
ible of  themselves  even  without  the  friction  of  the  axles. 
The  dust-guard  shown  at  F  and  G,  in  the  cuts,  is  not  essen- 
tial to  the  journal,  but  its  use  is  recommended  as  the  desi- 
rability of  excluding  dust  from  the  boxes  is  well  known.  • 
The  following  advantages  in  this  form  of  journal-bear- 
ing are  claimed  by  the  inventors  :  i .  Ample,  abundant  and 
perfect  lubrication,  uniform,  and  at  all  times  and  under 
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all  circumstances  reliable.  2.  Greatly  extended  duration 
or  life  of  bearings  or  brasses  which  by  use  of  this  journal 
are  increased  at  least  six  fold.  3.  Saving  of  axles,  on  which 
there  is  no  friction.  4.  Entire  saving  of  waste  as  packing. 
5,  large  economy  in  oil.  6.  Hauling  power  required  materi- 
ally diminished,  a  point  the  importance  of  which  it  is 
difficult  to  overestimate.  7.  All  danger  of  hot-boxes  or 
heating,  and  the  expense  and  detention  of  cars  resulting 
therefrom,  is  completely  obviated.  8.  Danger  of  cracked 
wheels  from  expansion  of  axles  by  heating  removed.  9. 
Saving  of  labor.  10.  The  peculiar  balanced  action  of  the 
sleeve  on  the  axle  gives  an  elasticity  to  the  movement  of 
the  trucks,  greatly  facilitating  the  starting  of  the  train  ; 


practical  experience  having  demonstrated  the  fact  that  a 
train  can  be  started  with  little  or  no  more  power  than 
that  required  to  haul  it.  11.  The  simple,  reliable  and  thor- 
oughly substantial  nature  of  the  journal,  which  will  last 
the  life  of  the  car,  and  can  be  sent  on  extended  "  through 
business  "  with  perfect  confidence  as  to  the  result. 

The  journal  has  been  subjected  to  severe  and  exhaust- 
ive tests  with  passenger  and  heavy  freight-cars,  and  has 
in  every  case  given  satisfactory  results.        •  "  I  >    •      ■'   ^  ' 

The  device  is  now  entirely  controlled  by  the  Union 
Bearing  and  Lubricator  Company,  of  Montreal  Canada, 
and  Portland,  Me.,  to  whom  the  inventors  have  assigned 
their  patent-rights. 


RADDIN'S 


Perfect  Car-Coupler. 

(Described  on  page  317  of  this  month's  Journal.) 

Automatic,       Simple,       Durable,      Reliable. 


The  inventor  will  furnish  these  couplers  for 
trial  at  $6  each,  including  royalty,  and  no  charge 
will  be  made  unless  they  prove  successful. 

Address  the  inventor  and  patentee  : 

JOHN    RADDIN, 

;..-',  ..     LYNN.    MASS. 


GERHARDT'S 


DAVIS* 

Improved   Electro-Magnet 

For  Railway  and  other  Signals. 

By  means  of  this  improved  instrument,  a  full  description  of 
which  was  published  in  the  November  Journal,  the  armature 
which  carries  the  signal  will  be  turned  into  one  position  when- 
ever the  circuit  is  closed,  and  automatically  turned  back  by  a 
suitable  spring  whenever  the  circuit  is  open,  provided  one 
Electro-Magnet  is  used  ;  while  if  two  Magnets  are  used  the  po- 
sition of  the  signal  will  depend  entirely  upon  the  current  that 
passes  through  either  one  of  the  Magnets. 

The  Magnet  can  also  be  placed  in  any  position  to  operate  all 
the  different  kinds  of  signals  either  in  revolving  or  lifting. 

It  is  especially  adapted  for  use  in  railway  signaling. 

The  inventor  will  dispose  of  this  valuable  patent  at  a  low 
fieure.     Address 
**  WILLIAM    E.  DAVIS, 

:,'■;.  571  Third  St.,  Jersey  City,  N.J. 


Safety   Car-Truck. 

This  device,  which  has  been  subjected  to  Two 
Severe  Experimental  Tests  upon  the  Canadian 
Pacific  Railway,  has  proved  itself  to  Possess 

ALL  THE  REQUIREMENTS 


OF  A 


Perfect  Safety  Truck- Appliance. 

In  the  event  of  Derailment,  the  Truck  re- 
mains in  its  proper  position  with  respect  to  the 
Car;  and  in  event  of  Broken  Axles,  the  Truck- 
Frames  are  kept  Parallel  to  the  Car. 

It  can  be  applied  to  Freight-Cars  of  all  kinds,  to 
Passenger  and  Sleeping-Cars,  and  to  Locomotives 
and  Tenders.  , 

A  Full  Illustrated  Description  of  the  Car-Truck 
appeared  in  the  AMERICAN  Railroad  Journal 
for  October,  1885.      .  ;  •    I     ■ 

Full  particulars  will  be  furnished  by  addressing : 


P.  O.  Box,  441^ 


S.    DAVIS, 

Montreal,  Canada. 


WOLaQOT^T^'S 


PAXENX 


Dumping-Car  and  Car-Dump. 

This  invention  furnishes  a  means  for  unloading  Grain,  Coal,  Ores,  and  other  Freight,  from  Platform, 
Gondola  or  Box-Cars,  and  by  its  use  one  or  more  Cars  can  be  dumped  at  the  same  time  by  an  extended 
Dump-Track  which  may  be  coupled  out  to  any  desired  length.  '  I 

A  full  description  of  both  devices,  with  their  application,  was  published  in  the  November  Journal. 

For  particulars,  address  the  Inventor  and  Patentee,  -^    '^  >         •  V  -^     1 

V^^^^^^^^^^V^-  >  A  WOLCOTT,  Wolcott,  Ind. 
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General  Offices  THE  ROTE  AUTOMATIC  BRAKE  COMPANY, 

..:•■•:■;•-..  -•••^v;  ■•.  -  '   <,      :■.■.;■•      ,'    ;v.:-'  ^f  '  .-r'/."  '"  •o- :>•.    -'-.^    MANSFIELD,  Ohio,  November  jd,  1884.    ■  ..:,;:  -'   ^  :;.      ■" ;;    .. 
To  the  Westtnghouse  Air  Brake  Company,  Pittsburgh,  Pa.:  ;  ■        -  ;:.■•- 

Gentlemen: — Understanding  from  your  published  announcements  that  you  recommend  your  brake  for  freight-train  use 
we  respectfully  invite  you  to  a  complete  and  searching  public  test  of  its  merits  in  competition  with  the  RoU  Automatif  Brake. 
This  test  to  be  made  in  so  complete  and  critical  a  manner  as  to  show  all  the  railroads  of  the  country,  as  well  as  the  Railroad 
Commissioners  of  the  various  States,  which  of  the  two  brakes  is  the  one  which  should  be  ustd  ;  for  the  test  will,  we  are  certain, 
leave  no  doubt  in  the  minds  of  any  witnessing  it.     • ;  ;-;      .^       •<>;;,;;   ;  •.  \         .    ;,  _;      .-  -  '  ^'  ;     '^  ^  ;  /:    '   •  , 

..  To  insure  the  proper  management  of  the  test  we  suggest  that  you  choose  one  person,  we  another,  and  these  two  a  third 
person,  all  three  to  be  well  known  as  capable  and  honorable  rolling-stock  experts,  to  conduct  the  test,  their  expenses  to  be 
jointly  borne  by  you  and  by  us. 

An  invitation  to  witness  the  test  to  be  extended  to  the  General  Officers  of  Railroads  and  all  State  Railroad  Commissioners, 
to  the  members  of  the  National  Car-Builders  Association,  and  to  the  Railroad  and  daily  press.    ■.■-■■'■'':':-.■_  yy'-:^.,'.'>\-'\'  ".".    • 

The  test  to  be  at  such  time  and  place  as  may  be  mutually  agreed  upon,  but  we  suggest  that  the  proper  place  would  be  on 
some  road  having  high  grades  and  sharp  curves,  so  that  both  brakes  may  have  as  hard  and  complete  a  test  as  possible.     As  it 
is  necessary  to  make  the  test  searching  and  complete,  and  as  all  railroads  wish  to  increase  the  length  of  their  trains  and  only 
wait  for  a  brake  which  will  enable  them  to  do  so,  we  think  each  train  should  be  made  up  of  50,  60  or  70  cars,  as  you  may  prefer 
or,  if  you  think  best,  of  even  more  cars.    '\';^J''''C-:':-'^''^^.-''i:':--'^_-:i''---.    ■■.:'.'  ^     .'/::■        ^ 

Your  company  to  supply  your  train  and  engines,  we  to  supply  ours.  ■     '/'      :'■■?■■'  'i'l^^.y  :\V '.■_:' y' 

The  following  points,  among  others,  to  be  considered  and  reported  upon : 

■  Cost  of  equipping  trains.  ;.  ':      -      v..     -     '.; 

•  '  :  Simplicity.  ;' v':^-'  ■■;■•■  vV' .  /V/.  ^/  -r'  -V ---  •;"--\''^..;^-  .  '"     ■!..  ,"'■.■'•- ■   .:'.'/.    -  '/ 

:      Freedom  from  breakage.  /      .  V     ;     -  '     '  •:      »'    - 

Certainty  of  action.      _■  .^ /.  •■.v^ ''■-••■  .    ".  i' /■'■■;    /'S  ^'v--    '.X  ,;-     '-^      --^    '"   ''     '■"-"..>-■";'■.■ 

Eflfectiveness.  '""  I-   .■■''" -'^^     /  V '.■■■  .■'-.^^  '    "'  ..        '''.'■--'  '-'- 

Cost  of  maintaining.  .      \     *    ":     :■  :         ."  .   '  v     ^  •    .    - ' 

■•''   "  Flatting "  of  wheels.  -.-v  ■_   .:--'^^ -^  .•■;■■;■  .-V:-    r  .  ^v/  •-{...■.,',..•/;_••  ■-.■--.     .  '/ 

Any  other  points  submitted  by  you  or  by  us  in  writing  to  be  added  to  the  above. 

The  brakes  or  trains  are  to  be  tested  in  every  manner  and  under  all  conditions  which  practical  railway  service  may  suggest, 
including  yard  as  well  as  line  service.  . 

Among  others  the  following  tests  are  to  be  applied  to  both  trains  : 

1st. — Each  train  is  to  be  (part  of  the  time)  run  by  engineers  and  crews  who  have  never  operated  either  brake  and  who  are 
wholly  unfamiliar  with  them.      V   V  ^'-.       X        vy;  "   .;  '      -   :'  /  *' "^v- : :  "  J;  v  '       '         v;       **\^ 

2d. — The  trains  are  (part  of  the  time)  to  be  partly  made  up  fas  nearly  all  freights  are  everywhere)  of  foreign  cars,  which  have 
neither  your  nor  our  brake  on,  so  that  the  cars  having  your  break  or  ours  on  shall  be  widely  and  irregularly  separated  from 
each  other. 

3d. — The  locomotives  drawing  your  train  and  ours  to  be  exchanged,  from  time  to  time,  and  draw  each  others  trains.    ■ 

4th. — Two  locomotives  equipped  as  so  many  freight  engines  and  tenders  are,  with  hand-brakes  instead  of  steam  or  air 
brakes,  are  to  be  substituted  for  the  two  engines  used  in  the  test  part  of  the  time.  Any  brake  which  will  not  work  properly  if 
this  is  done,  you  will  admit,  can  be  of  little  practical  value  in  actual  service. 

5th. — From  time  to  time  each  train  is  to  be  stopped  and  foreign  cars  (not  equipped  with  either  your  brake  or  ours)  arc  to  be 
run  into  it,  at  irregular  intervals,  just  as  actual  service  requires  constantly.  .     ■  "    -'■  '     '     ; 

6th. — In  the  making  up  of  trains,  etc.,  crews  are  to  be  exchanged  at  random,  so  that  the  test  may  fully  illustrate  the  con- 
venience of  operating  each  kind  of  brake  in  actual  ordinary  service.  _^: 

7th. — Frequent  short  runs,  stops  and  quick  starts  are  to  be  made. 
,    8th. — A  series  of  yard  tests  are  to  be  made,  showing  the  action,  convenience,  etc.,  of  the  two  brakes. 

We  mention  a  few  necessary  tests  only,  and  you  and  we,  as  well  as  the  test  committee,  are  to  add  any  number  of  others,  it 
being  distinctly  understood  that  if  you  decline  any  test  proposed  by  us,  or  we  decline  any  proposed  by  you,  it  shall  be  con- 
dered  an  explicit  and  positive  admission  of  inferiority. 

This  rule  must  in  every  case  be  strictly  observed,  namely:  Both  brakes  must  be  tested  in  precisely  the  same  manner,  so  that 
there  may  not  only  be  absolute  fairness,  but  no  room  for  suspicion  even  of  anything  else. 

•  You  have  been  in  the  brake  field  a  long  time,  have  profited  justly  and  largely  from  the  patronage  of  railroads,  and  we  are 
sure  will  welcome  this  plan  for  allowing  your  patrons  and  the  American  public  to  judge  for  themselves  which  brake  should  come 
into  universal  use. 

Having  proper  confidence  in  the  merits  of  your  brake  we  know  you  will  gladly  and  promptly  accept  our  proposition  herein 
made,  as  you  must  feel  that  the  test  will  be  complete. 

The  railroad  public  is  a  very  fair-minded,  capable  body,  and  will  most  thoroughly  appreciate  and  fully  recognize  the  equity 
and  fairness  of  our  offer  to  you,  and,  in  common  with  business-like  peope  everywhere,  will  naturally  (and,  we  are  sure  you 
will  admit,  properly)  consider  it  a  virtual  confession  of  inferiority  and  a  ^public  admission  that  the  Westinghouse  Brake  is  in- 
ferior to  the  Rote  Brake  and  that  it  is  unfitted  for  general  freight  service,  should  you  decline  or  neglect  to  avail  yourselves  of 
the  proposition  we  make  you  herein. 

■  Permit  us  to  add  in  closing  that  we  wish  to  express  to  you  our  desire  to  have  this  communication  received  in  the  spirit  in 
which  it  is  sent,  and  to  have  it  express  to  you  our  wish  for  a  full,  fair  and  searching  test  of  the  two  articles  in  the  relative  merits 
of  which  the  railroad  interest  \%  primary  sxi^  that  of  the  owners  even  secondary.     Respectfully, 


THE  ROTE  AUTOMATIC  BRAKE  COMPANY. 

Per  M.  D.  Hartek,  President. 


'>■  ■      -.    . ". 


\  '.  •;•• 
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TRANSFER  STEAMER  MARYLAND  ROUTE. 

Through  Pullman  Cars  for 
PHILADELPHIA,    BALTIMORE    AND   WASHINGTON, 

WITHOUT  CHANGE;  connecting  with  through  trains  to  FLORIDA 
and  all  points  SOUTH  and  WEST.  Trains  leave  Boston  at  6.30  p.m.,  daily. 
Leave  Boston  for  GRAND  CENTRAL  DEPOT,  NEW  YORK,  at  10.00 
A.M.:  returning,  leave  New  York  at  11  a..m.  and  11.35  p.m.,  week  days. 
Pullman  Palace  Cars  on  night  train. 

The  Norwich  Line  between  Boston  and  New  York 

Steamboat  train  leaves  Boston  6.30  p.m.,  arrives  at  New  London  at  10.15 
".  M.,  connecting  with  the  new  steamer  Cnv  of  Wokcester,  Mondays, 
Wednesdays  and  Fridays,  and  City  ok  New  York,  Tuesdays,  Thursdays 
and  Saturdays.  Returning,  steamer  leaves  Pier  40,  North  River,  New 
York,  at  4.30  p.m.,  connecting  at  New  London  with  train  leaving  at  4.05 
A.M.,  arriving  in  Boston  at  7.50  a.m.     Good  night's  rest  <>n  the  boat. 

ASK  FOR  TICKETS  VIA  N.  Y.  AND  N.  E.  R.  R. 

OflBce,  322  Washington  street.  Depot  foot  of  Summer  street,  Boston. 

A.  C.  KENDALL,  Gcn'l  Pass.  Agent. 


"  MOSAIC-INLAY." 


A  New  and  Beautiful  High-Art  Decoration 
for  Interiors  of  Railway  Cars. 


New  York  &  New  England  Railroad     C.  T.  RaVIlolds  &  Co. 

(Esublished  ia  1770,)  j        .  .. 

If  6  &  108  Fulton  St.,  .     21  Lake  St.,  ; 

NEW  YORK,  CHICAGO, 

Color   Makers, 

MANUFACTURERS  OF     y        j   ;    .'     .v/  ,;  ■: 

Fine  Coach,  Car  and  Railway  Varnishes, 
Carmines,  Lakes,  Vermilions,        •  ; 
White  Lead,  Zinc,  etc    1:   V 

Fine  Brushes  for  Artists,  Decor? tors,  Coach 
Car,  House  and  Sign  Painters,        ' 

Artists  Materials,  Decorative  Tube  Colors 

AGENTS  FOR 
Crockett's  Preservative  and  Genuine  Spar  Composition. 


This  is  a  patented  process  of  painting  on  wood  panels  to 
faithfully  represent  Inlaid  Woods.  Leading  Manufacturers  who 
are  now  using  it,  claim  that  it  is  superior,  as  a  means  of  in- 
terior decoration,  to  anything  yet  discovered,  and  for  these 
reasons :  it  is  done  on  the  natural  wood  panel ;  is  finished 
smooth,  consequently  there  are  no  reliefs  nor  recesses  to  harbor  dust 
or  dirt ;  is  impervious  to  moisture  and  unaffected  by  any  or- 
dinary heat ;  is  perfectly  durable  and  admits  of  great  diversity 
of  treatment — in  both  colors  and  designs — faithfully  imitating 
all  the  beautiful  growths  and  colors  of  the  most  expensive 
natural  7uoods. 

For  ceiling  work  and  for  cars  (steam  or  horse)  we  use  from 
choice,  three-ply  wood,  which  is  bent  to  any  curve  desired, 
and  faced  with  hard  white  or  bird's-eye  maple,  silver  birch, 
oak,  or  basswood.  Where  it  is  desired  to  have  the  panel  dark 
and  ornament  light,  we  can  do  so,  but  generally  prefer  to 
work  on  light-wood  grounds.  The  method  to  be  pursued  in 
ordering  "  MOSAIC-INLAY  "  is  to  send  correct  diagrams, 
giving  sizes  of  panels  and  car  lines  with  length  and  breadth  of 
car  ceiling.  We  will  then  send  you  ceiling-panels,  ready  to 
place  in  position,  beautifully  decorated  with  original  designs  and 
at  a  nominal  cost. 

Panels  decorated  in  "  MOSAIC-INLAY,"  are  in  use  in  more 
than  30  of  the  principal  street-railways  in  the  United  States, 
so  that  the  process  has  long  since  passed  the  experimental 
stage  and  is  an  assured  success. 

For  further  particulars,  address 

THE  J.  M.  WADE  "  MOSAIC-INLAY"  CO., 

OFFICE    AND    SHOW     KiMiMS: 

123  Cedar  St.,  New  York  City. 


\^ALVE-OLEUM. 

E.  F.  DIETERICHS' 
Cylinder,  Engine  and  Machinery  Oils 

CLEVELAND,  OHIO. 

Patented  1874,  '7s.  '76,  and  July  4,  1882. 


F.  W.  Devoe  &  Co., 

Manufacturer*  of  Fine  I".  " 

RAILWAY  VARNISHES, 

COACH  AND  CAR  COLORS. 

Ground  in  Oil  and  Japan, 
ETC.,  ETC. 

Pine  Brushes  adapted  for  railroad  use.  All  kinds  of  Artists'  Materials. 
Colors  for  ready  use,  and  all  specialties  for  Railroad  and  Carriage  purposes. 

Railroad  companies  will  save  themselves  great  trouble  in  painting  by  al- 
lowing F.  W.  Devoe  ft  Co.  to  prepare  their  Passenger  and  Freight  Car 
Colors.  This  will  insure  Durability,  Uniformity  and  Economy.  F.  W 
Devof.  &  Co.  manufacture  from  the  crude  materials  vtrhich  are  the  comoo- 
nent  oarisoi  any  snade,  and  thev  understand  oetiei  'Jieir  cbemica.  relation- 
ship when  .u  combination,  than  can  be  possible  vc  tHose  w  \o  3unp7  o  ? 
their  dry  mater.ais  and  thei;  grind  them. 


SEND   FOP    XiVMPLB  CARD   Or    riNTS 


Cor.  Fulton  and  William  Streets 
NEW  YORK. 


To  Besponsible  and  Experienced 
Advertisers!       r 


For  those  advertisers  who  have  a  credit  so  well  established  as 
to  make  them  safe  customers,  we  secure  the  most  important  ad- 
vantages, ^^e  can  devote  our  energies  to  securing  for  them  what 
is  wanted,  and  what  ought  to  be  had  ;  without  constantly  contem- 
plating a  possible  loss  liable  to  8>veep  away,  not  only  all  commis- 
sions earned,  but  in  addition,  leave  us  responsible  for  heavy  obliga- 
tions to  publishers. 

\Ve  seek  the  patronage  of  Responsible  Advertisers  who  will 
pay  when  the  work  is  done  !  and  of  Experienced  Advertisers  who 
will  know  when  they  are  faithfully  and  intelligently  served. 

GKO.   P.   ROWEI^I^  &  CO., 

r   Newspaper  Advertising  Bureau, 
'  .        10    Spruce    Street*       .••     . 

NB'W  YORK. 
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THE  IMPORTANCE  OF  PROPER  LUBRICATION 
-  ON    RAILWAYS. 


HY    E.    F.    DIEIERICHS. 
[  Written  for  the  American  Railroad  Journal.] 


Many  appropriate  remarks  have  been  made  as  to -how 
very  little  things  can  become  the  cause  of  serious  acci- 
dents on  railways.  Breaking  of  axles,  car-wheels,  rails 
and  parts  of  machinery  is  caused  from  unequal  strain  or 
defects  of  the  materials,  so  little  as  to  be  easily  over- 
looked or  brought  about  through  inaccuracy  of  work- 
manship apparently  so  slight  as  to  be  put  aside  as  trivial. 
Rails  not  properly  and  evenly  secured  on  imperfect 
foundation,  axles  and  wheels  and  machinery  not  in 
proper  bearing  to  each  other,  irregularly  loaded  with 
changing  weight  and  under  rough  usage  generally  soon 
deteriorate  in  their  weakest  parts  and  become  liable  to 
sudden  breakage.  The  constant  vibration  and  jarring, 
together  with  the  continuous  expansion  and  contraction 
under  changing  temperatures  from  natural  influences  and 
from  friction,  gradually  disintigrate  the  metal  and  weaken 
its  strenght  to  final  breakage. 

To  prevent  accidents  from  such  causes,  the  remedy  lies 
in  purchasing  material  of  the  very  best  quality,  employing 
the  very  best  of  skilled  labor  and  using  the  utmost  care 
in  handling,  and  keeping  in  as  perfect  order  as  possible 
all  parts  in  any  way  subject  to  the  influences  mentioned. 
Another  point,  also  usually  but  little  considered,  is  the 
lubricating  of  rolling-stock  and  machinery  ;  yet  small  as 
this  point  may  appear,  its  neglect  can  be  the  cause  of  seri- 
ous accidents,  and  It  requires  just  as  much  attention  as 
the  points  mentioned  above. 

.  As  it  is  the  first  consideration  with  rails,  axles,  car- 
wheels  and  machinery,  to  guard  against  primary  causes  of 
accidents  by  selecting  the  very  best  material  and  the  best 
experience  and  workmanship,  so  also  none  but  the  very 
best  of  lubricants  should  be  selected  and  be  applied  intel- 
ligently. Purchasing  and  using  lubricants  of  poor  material 
and  made  by  parties  solely  bent  on  gain  and  ignorant  of 
the  principles  of  lubricating  and  the  character  of  the 
material  used,  is  equal  to  the  purchasing  of  poor  steel  or 
iron  and  its  working  by  careless,  ignorant  and  unskilled 
labor.  Accidents  resulting  from  such  practices  cannot  be 
called  non-preventable  accidents. 

Lubricating  with  the  very  best  material  cannot  prevent 
overheating  and  consequent  injury  to  the  parts  and  acci- 
dental breaks  when  the  parts  are  either  defective  in  ma- 
terial or  mechanically  untrue  from  careless  and  poor 
workmansnip  or  rough  usage.  No  lubricant,  however 
pure  and  efficient,  can  make  a  bearing  run  true  and  pre- 
vent its  heating  when  out  of  line,  too  tight  in  fit  or 
otherwise  defective,  or  so  constructed  as  not  to  allow  the 
lubricant  to  reach  freely  those  places  where  its  work  is 


expected  to  be  done.  A  lubricant  cannot  remedy  the 
mechanical  defects  in  cylinders  or  valve-chests  ;  it  cannot 
prevent  cutting  when  rods  are  out  of  line  and  rings  not 
properly  set  or  worn  into  ragged  edges.  The  purer  the 
lubricant,  the  better  in  quality  and  the  more  efficient  on 
scientific  principles,  the  more  perfect  mechanical  con- 
struction is  necessary  to  its  perfect  practical  working. 
Proper  time  for  consideration  and  thorough  study  of  the 
subject  of  lubricating  and  lubricants  should  be  given  by 
those  in  charge  and  whose  presumed  greater  intelligence 
over  the  ordinary  employe  should  enable  them  to  com- 
prehend more  fully  the  equal  importance  of  closer  atten- 
tion to  this  subject,  as  a  great  factor  in  apparently  trivial 
causes  of  breakage  and  accidents.  It  will  be  found 
worth  while  to  enumerate  and  consider  a  few  of  the  more 
pertinent  points  on  this  interesting  and  important  sub- 
ject. 

Most  engineers  remember  when  tallow  was  universally 
used  as  a  lubricant  in  locomotive-cylinders,  and  no  argu- 
ment against  the  custom  was  capable  of  convincing  intel- 
ligent mechanics  that  it  was  a  poor  lubricant.  At  every 
overhauling  of  the  engine  hard  and  heavy  black  gummy 
deposits  were  found  in  valve-chest  and  cylinder,  and  in 
time  the  ravages  made  on  the  metal  by  the  fatty  acids 
became  more  and  more  perceptible,  the  iron,  esj)ecially 
when  of  poor  quality,  fairly  becoming  honeycombed. 
In  the  application  of  tallow  as  a  lubricant,  small  quanti- 
ties of  it  are  introduced  into  the  cylinder  at  regular  inter- 
vals and  are  speedily  acted  upon  by  the  hot  steam  under 
pressure.  This  sets  the  lighter  fatty  acids  free  and  sep- 
arates them  from  the  heavier  and  solid  stearine,  which 
forms  the  gummy  deposits — a  black  conglomeration  of 
stearine  with  particles  of  abraided  iron.  These  conglom- 
erations steadily  increase  and,  soft  at  first,  are  baked  harder 
and  harder  by  the  drj^  heat  retained  in  the  metal  after 
every  laying  off  of  the  engine.  Frequently  they  accumu- 
late so  rapidly  and  to  such  an  extent  that  particles  break- 
ing loose  are  often  found  behind  the  rings  in  the  shape 
of  round  balls  formed  by  being  rolled  back  and  forth  with 
the  motion  of  the  follower.    -'•    ;.     -  .  .    .v       "         ' 

After  tallow,  lard-oil  became  the  leading  lubricant  and 
when  pure  gave  better  satisfaction  than  tallow.  But 
lard-oil  and  all  fatty  oils  decompose  likewise  under  in- 
fluence of  steam  and  pressure  in  the  cylinder,  and  form 
gummy  deposits,  although  their  defects  are  less  percept- 
ible and  their  practical  demonstration  requires  more  time, 
and  engineers  that  were  accustomed  to  the  use  of  such  a 
thick,  heavy  and  dragging  lubricant  as  tallow,  could  not 
readily  change  all  at  once  to  something  of  different  char- 
acteristics. 

Later,  mineral  oils  were  used,  mixed  with  tallow,  lard- 
oil  and  other  fatty  oils,  and  frequently  and  most  injudici- 
ously with  drying  oils ;  but  the  defects  were  only  reduced 
to  the  amount  of  the  admixture  and  the  demonstration  of 
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it  1onj;cr  delayed.  Reccntlv  the  filtered  mineral  oils  were 
brouijln  into  use,  and  wliile  they  are  less  injurious  to 
metal,  their  too  volatile  character  has  not  permitted  the 
realization  of  what  was  expected  and  promised  of  them  as 
cylinder  lubricants.  Tlien  they  were  applied  with  an  ad- 
mixture of  fatty  oils  and  the  individual  defects  of  the 
latter  were  apjain  presented. 

All  such  thick  and  j^ummy  oils,  as  well  as  tallow,  fill 
the  interveninj:^  space  between  the  cylinder-shell  and  the 
follower  and  will  allow  the  running  with  loosely  fitting 
rings,  but  they  cause  dragging  and  thereby  lose  power 
and  fuel.  Lubricants  of  proper  consistency,  but  unable 
to  decompose  and  form  gummy  deposits,  will  ease  the 
motion,  permit  a  closer  setting  and  tighter  fit,  and  econo- 
mize power  and  fuel. 

Mankind  is  much  inclined  to  onesidedness  or  crazes, 
epidemic-like,  and  often  it  needs  but  skillful  advertising 
and  bold  representation  to  draw  the  people  to  follow  a 
lead  blindly,  however  contrary  to  reason  and  fact.  So  it 
is  with  the  subject  of  lubricating  and  lubricants  which 
offers  such  a  large  field  for  misrepresentation  and  misap- 
preciation  ;  so  helpful  to  sharpers  who  embark  in  the 
business  wholly  incapable  but  for  what  in  these  days  is 
called  pluck  and  ability.  Skillful  mechanics  cannot  be 
manufactured  to  order  and  at  short  notice ;  it  requires 
experience,  close  observation  and  steady  application  for  a 
numbers  of  years  to  become  such.  So  also  the  manufac- 
turer of  lubricants  must  be  brought  up  to  his  trade,  not 
by  merely  imitating  what  others  are  doing,  but  by  study, 
experience  and  close  application  to  the  business  for  a  num- 
ber of  years.  The  mere  mixing,  compounding  and  in- 
discriminate selling  of  lubricants  may  deceive  those  who 
cannot  or  do  not  care  to  appreciate  real  merit  and  effi- 
ciency, but  they  cannot  equal  the  products  of  skilled 
labor. 


RAILWAY  MEDICAL  SERVICE. 


r.V    S.    S.    IIERRICK,    M.    D., 
SFXRKTAkV     STArK     HOARD    OK    HKALl  II     OK     LOUISIANA. 


[Written  for  the  Am KKicAN  Raimcuad  Jolknal.] 


Second  Series. — The  United  States. 


V. 


V.     RAILWAYS    EAST   OF  THE   MISSISSIPPI    RIVER. 
THE    ILLINOIS   CENTRAL    RAILROAD   COMPANY'S 

medical  service  dates  from  1878,  and  was  organized  for  the 
special  and  almost  sole  object  of  affording  surgical  relief  to 
passengers  and  employes  injured  anywhere  upon  its  lines. 
The  staff  consists  of  a  superintending  surgeion  and  assist- 
ant district  surgeons  at  the  most  important  points,  and 
local  surgeons  at  most  of  the  stations  from  Sioux  City 
and  Chicago  to  New  Orleans.  The  last  class  are  remun- 
erated according  to  a  fee-bill  for  services  actualh'  rend- 
ered;  the  others  receive  fixed  salaries. 

For  injuries  received  in  discharge  of  duty,  and  no 
others,  employ«'s  enjoy  the  privileges  of  this  service, 
which  is  solely  at  the  charge  of  the  company.  Patients 
are  sent  to  civil  hospitals  at  the  discretion  of  surgeons 
and  with  their  own  consent.  No  provision  is  made  for 
medical  attendance  in  (jrdinary  sickness,  nor  for  the 
families  of  employes.     District  and  local  surgeons  report 


all  cases  treated  by  them  to  the  superintending  surgeon 
at  Chicago,  on  printed  forms. 

Locomotive  engineers  and  firemen  on  the  divisions  of 
the  road  in  Illinois  and  Iowa  are  examined  for  visual  power 
and  color  perception.  This  is  the  full  scope  of  the  exam- 
ination, and  it  has  not  been  put  in  practice  south  of  the 
Ohio  river. 

I  am  informed  by  the  superintending  surgeon,  Dr.  John 
E.  Owens,  that  this  system  affords  great  satisfaction  to 
employes,  and  that  it  is  not  expensive  to  the  company. 
Also  that  "  donations  are  often  made  to  relieve  the  neces- 
sities of  married  worthy  employes,  their  widows  and 
families;"  and  that  employes,  so  far,  do  not  favor  in- 
dependent organizations  among  themselves  for  mutual 
relief.  It  is  evident  that  this  service,  up  to  its  narrow 
limits,  is  very  well  organized  and  administered,  and  has  a 
staff  in  readiness  for  expansion  of  its  functions  so  soon  as 
the  management  may  adopt  the  policy.  \ 

THE  CHICAGO,    BURLINGTON    AND    QUINCY    RAILROAD 

COMPANY 

employs  a  firm  of  physicians,  at  a  fixed  salary,  to  superin 
tend  its  medical  affairs.  Physicians  are  selected  at  all 
important  towns  to  attend  solely  to  surgical  cases  result- 
ing from  accidental  injuries  of  employes  and  passengers. 
"Any  bills  for  medical  services  are  paid  by  the  company, 
or  by  the  person  injured  ; "  from  which  it  may  be  inferred 
that  the  company's  medical  policy  is  gov^erned  by  its  legal 
responsibility.  A  hospital  has  been  established  at  Bur- 
lington, Iowa,  for  the  benefit  of  those  injured  upon  the 
road.  •    '  ■      •■  t 

There  is  no  systematic  examination  of  any  class  of 
employes,  nor  sanitary  supervision  of  fiersonnci  or  property 
of  the  company.  There  seems  to  be  no  voluntary  organi- 
zation for  mutual  relief  and  assistance  among  the  employes 
of  the  company,  but  "  individual  employes  insure  in  vari- 
ous ways."  •         '       .  I 

"  Live-stock  is  unloaded  and  fed  in  the  company's  yards 
at  regular  intervals ; "  no  other  regulations  are  men- 
tioned. 

The  above  service,  "  such  as  we  have,  has  been  in  effect 
ten  years." 

THE   CHICAGO    AND   NORTHWESTERN    RAILWAY  COMPANY 

organized  a  medical  service  in  1865,  with  a  general  sur- 
geon and  assistants  residing  at  central  points,  who  receive 
salaries.  Their  duty  is  to  attend  persons  injured  by  acci- 
dents. No  contributions  are  required  of  employes,  nor 
has  the  company  any  hospital  of  its  own.  No  physical 
examination  of  employes  is  made,  it  being  presumed  that 
a  man  who  is  not  run  over  and  killed  by  others  will  be 
equally  considerate  on  his  own  part.      ,  '.    t  - 

The  company  grants  relief  "  in  all  worthy  cases"  to  the 
families  of  employes  in  cases  of  injury,  sickness  or  death. 
No  voluntary  associations  of  men  are  reported. 

It  is  said  that  regulations  exist  relative  to  transporta- 
tion of  live-stock,  to  prevent  overcrowding,  deprivation 
of  food  and  water,  too  long  confinement,  or  admission  of 
diseased  animals  to  cars  for  transportion  ;  but  no  particu- 
lars are  stated. 

The  personal  hygiene  of  employes  and  ihe  sanitary 
condition  of  railway  carriages,  buildings,  grounds,  etc., 
are  said  to  receive  attention,  but  no  details  are  given. 
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THE  BURLINGTON,  CEDAR  RAPIDS  AND  NORTHERN 
/      ■         •  RAILWAY    COMPANY,    :  :     :[  ; 

has  a  medical  service  which  was  organized  in  1876,  of 
similar  method  and  scope  to  the  preceding.  No  provi- 
sion is  made  for  relief  of  families  of  employes.  Legal 
enactments  alone  govern  the  transportation  of  live- 
stock. 

THE   CENTRAL    RAILROAD   OF   GEORGIA,  r' 

since  1880,  has  engaged  surgeons  at  the  principal  points 
to  attend  employes  suflering  from  accidental  injuries. 
They  are  paid  by  the  company  the  ordinary  fees  of  private 
practice,  and  no  question  of  individual  fault  is  raised  in 
giving  relief.  There  are  no  hospital  arrangements,  no 
physical  examination  of  employes,  no  sanitary  regulations 
and  no  separate  organizations  for  mutual  assistance  among 
employes.  ^  >    ,  :  ;  vV 

THE  CHESAPEAKE   AND   OHIO    RAILROAD   COMPANY, 

in  1883,  organized  a  medical  service  for  the  relief  of  pas- 
sengers and  emploj'es  injured  by  any  casualties  of  travel 
or  duty.  The  stafT  consists  of  a  chief  surgeon,  appointed 
by  the  general  manager,  and  district  and  local  surgeons 
at  v^arious  points  along  the  lines.  There  is  no  assessment 
upon  employes,  as  the  service  does  not  extend  to  ordinarj^ 
cases  of  sickness.  The  company  has  no  hospital  of  its 
own,  but  has  special  arrangements  with  local  hospitals  at 
Richmond,  Va.,  White  Sulphur  Springs,  W.  Va.,  Lexing- 
ton, and  Covington,  Ky.  ;    -- 

It  is  apparent  that  the  medical  service  of  the  above- 
named  companies  is  intended  chiefly,  if  not  solely,  to 
obviate  expensive  litigation  with  persons  injured  by  rail- 
way accidents.  By  this  means  the  work  of  the  law  de- 
partment is  materially  lightened.  On  the  lines  of  the 
Vanderbilt  system  and  on  all  the  railways  of  New  England 
the  first  step  to  an  organized  medical  service  is  not  yet 
taken.  There  the  surgical  expenses  of  accidents  are 
settled  altogether  by  the  legal  profession,  and  it  is  safe 
to  concldde  that  the  temple  of  justice,  like  the  Roman 
temple  of  Janus,  is  rarely  closed. 


THE   FITTING   UP    OF    LOCOMOTIVE    LINKS. 


BY   FRANK   C.    SMITH. 
[Written  for  the  American  Railroad  Journal.] 


I  NOTICE  in  the  issue  of  a  contemporary  a  communica- 
tion on  slotting  links  in  which  the  writer  says,  "  in  repair- 
ing, however,  the  built-up  (skeleton  link)  is  probabl)' 
the  cheapest,  as  the  two  halves  can  be  let  together  to 
take  up  the  wear,  instead  of  having  to  put  a  new  link 
block  in." 

Not  only  the  writer  of  the  article  but  the  editor  of  the 
paper  are  evidently  not  aware  of  the  fact  that  roads  re- 
pair or  take  up  the  lost  motion  in  solid  links  without  fit- 
ting new  blocks,  by  heating  the  ends  of  the  link  and  dip- 
ping them  several  times  in  water  up  to  the  lines  a  b  and 
c  d,  shown  in  Fig.  2  of  the  accompanying  cuts,  thus 
"closing  "  the  link  by  the  contraction  of  the  ends.  Where 
this  method  will  not  close  them  sufficiently,  they  may  be 
heated  and  the  ends  placed  on  an  anvil  c,  and  closed  with 
a  few  blows  of  a  flatter  a,  placed  as  shown   in  Fig.  3. 


Several  large  roads  use  a  press  especially  arranged  to 
close  the  link  by  pressure.  The  saddle-holes,  of  course, 
have  to  be  "  oblonged  "  a  little  to  allow  for  the  closing  of 
the  link. 

Where  a  shop  is  not  fitted  with  a  slotting  machine  and 
it  is  desired  to  use  some  other  tool  than  the  planer  or 
slotter  for  finishing  links,  the  plan  shown  in  Fig.  i.  for 
using  a  shaping  machine  or  compound  planer,  will  be 
found  valuable.  I  have  never  seen  it  used  save  in  one 
shop  and  it  is  not  generally  known,  d  is  the  link  fastened 
in  the  chuck  Oi  a  shaping  machine ;  c  the  tool,  looking  at 
the  machine  from  its  front;  ^'the  bed  ;  a  the  cross-feed 
screw,  and  c  the  cross-head.  To  the  bed  or  table  of  the 
shaper  b,  a  lug  /,  is  fastened;  which  is  attached  to  a  sleeve 
/,  having  a  set-screw  for  fa:stening  it  to  a  bar  //,  At  one 
end  of  this  bar  is  a  -slide  or  cross-head  /•.  which  niav  slide 


Fig.  3- 


back  and  forth  in  the  guide  /.  At  the  other  end  is  an 
arm  /,  capable  of  rotating  in  a  stud  y,  its  upper  end 
moving  through  the  arc  g  g.  The  clamping-nuts  of  the 
cross-head  c,  are  loosefted  so  that  the  cross-head  may 
slide  on  its  wavs  up  and  down.  The  principle  of  the 
device  is  that  each  portion  of  the  bar  h,  nearer  to  the 
cross-head  /•,  will  move  through  a  flatter  arc  than  that 
due  to  the  length  of.,  the  arm  /.  It  is  therefore  only 
necessary  to  adjust  the  bar,  by  sliding  it  through  the 
sleeve  /,  until' a  point  is  found  on  it  which  causes  the 
point  of  the  tool  to  follow  the  arc  described  on  the  link, 
and  bolt  it  fast.  '  A.s  the  table  /',  is  fed  across  by  the 
screw  a,  and  is  fastened  to  the  bar  h,  it  is  evident  that  it. 
with  the  cross-head  c\  will  follow  tJie  arc  described  by  the 
sleeve  /.  If  the  army,  be  reversed,  as  shown  by  the 
dotted  lines  w,  the  curve  will  be  reversed. 
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THE    OUTSIDE    PAINTING    AND    VARNISHING 
OF    PASSENGER-CARS. 


BY    WILLIAM    DAVIS. 

[A  Paper  read  before  the  recent  Convention  of  the  Master 
Car-Painters'  Association.] 


I  WILL  endeavor  in  this  paper  to  lay  before  you  a  few 
thoughts  on  the  outside  painting  of  a  passenger-car.  It 
is  somewhat  embarrassing  to  me  to  lay  before  you  or  em- 
body in  those  thoughts  anything  that  may  enlighten  you. 
as  we  have  discussed  the  outside  painting  of  passenger- 
cars  time  and  again,  as  well  as  given  the  modus  operandi 
employed  by  different  car-painters,  and  yet,  gentlemen, 
what  decision  have  we  arrived  at  as  an  association  }  Have 
we  arrived  at  a  uniformity  in  this  matter.'  I  will  venture 
to  say  that  there  is  just  as  much  difference  of  opinion 
now  as  there  was  years  ago  under  these  circumstances. 
I  will  only  speak  or,  as  it  were,  generalize,  on  a  few  points 
in  connection  with  this  subject,  and  if  possible  see  what 
progress  has  been  made  by  this  association  in  the  matters 
of  beauty  of  finish,  durability,  and  economy  in  the  paint- 
ing of  passenger-cars. 

First.  We  will  take  a  glance  at  what  many  of  us  con- 
sider the  most  important  step  of  all,  and  which  is,  in  fact, 
the  basis  or  foundation  upon  which  we  build  the  structure 
of  painting,  ornamenting  and  varnishing  our  passenger- 
cars — the  primer  or  filler.  I  have  no  doubt  that  all  know 
what  constitutes  a  good  and  reliable  filler;  and  unless  we 
do,  and  see  to  it  that  it  is  properly  mixed  and  properly 
applied,  all  our  labor  of  painting,  etc.,  will  be  useless,  and 
inevitable  troubles  will  be  sure  to  follow.  Now,  gentle- 
men, as  most  of  you  are  aware,  there  is  a  great  diversity 
of  opinion  as  to  what  is  the  best  primer.  Some  advocate 
lead  and  oil,  while  others  again  advocate  one  or  another  of 
the  different  patent  fillers  that  are  in  the  market.  Should 
we  not  be  a  little  cautious  how  we  accept  the  latter? 
They  may  be  good  ;  but  unless  we  know  their  formulas 
or  thoroughly  know  their  component  parts  and  have 
tested  them,  and  are  assured  by  these  means  that  they  are 
better  and  cheaper  than  our  old  standards,  we  should  not 
adopt  them  ;  on  the  other  hand,  if  they  are  good,  we  would 
only  be  doing  justice  to  all  to  adopt  their  use. 

We  next  come  to  the  surfacing  or  rough-stuff.  How 
far,  gentlemen,  are  we  a  unit  in  this  matter.-'  Some  claim 
that  scraping  is  the  best,  others  some  patent  surface,  while 
the  rest  adhere  to  the  old-time  method  of  rough-stuff,  and 
a  few  don't  believe  in  a  great  amount  of  surfacing,  claim- 
ing that  it  is  the  chief  cause  of  blistering,  cracking,  and 
in  fact,  mostly  all  the  deviltries  that  a  car  is  heir  to. 
Now,  while  the  writer  agrees  with  the  necessity  of  sur- 
facing, and,  in  fact,  cannot  see  well  how  it  can  be  done 
without,  yet  if  there  is  any  trouble  arising  from  this 
cause  it  is  invariably  the  fault  of  the  painter  ;  and  1  have 
no  doubt  that  a  great  amount  of  the  cracking,  blistering, 
etc.,  is  caused  by  the  injudicious  mixing  of  rough-stuff  as 
well  as  the  method  of  rubbing.  We  are  very  apt  to  lay 
the  blame  on  the  varnish  ;  and  I  may  say  here  that  it  is  a 
good  job  for  us  that  the  varnish-makers  and  their  agents 
are  a  long-suffering  people,  willing  to  bear  the  burden  of 
others  on  their  shoulders,  or  we  mii^ht  long  ago  have 
been  wiped  out  ot  existence.  We  cannot  use  too  great 
care  in  mixing  our  rough-st..ff  or  surfacer.  It  should  be 
mixed  as  elastic  as  time  will  permit,  and  rubbed  as  close 


as  possible,  being  careful  not  to  rub  through  to  the  wood, 
and  after  the  rubbing  is  com  leted  care  should  be  taken 
as  to  the  nature  of  the  next  coat  of  paint  we  put  over  the 
surfacing  coat.  This  coat  of  paint  should  be  elastic 
enough  to  allow  the  surfacing  coat  to  absorb  all  it  requires 
to  fill  up  its  porous  and  spongy  nature,  and  yet  have  suffi- 
cient binding  properties  to  form  a  gooo,  hard,  solid  sur- 
face to  put  our  finishing  or  color  coats  upon.  I  believe 
some  put  their  flat,  hard  color  coats  on  top  of  their  sur- 
facing coat,  and  whatever  small  amount  of  vehicle  there 
was  in  the  first  color  coat  is  absorbed  by  the  porous 
nature  of  the  surface  coat,  and  thus  nearly  all  affinity 
between  the  two  coats  is  lost,  and  in  time  flaking  neces- 
sarily follows. 

I  shall  next  give  my  ideas  on  the  color  coats  in  this 
part  of  the  work.  I  have  no  doubt  some  will  differ  from 
me  in  opinion.  My  own  opinion  is  that  instead  of  making 
your  color  coats  a  dead  flat  by  mixing  them  only  with 
turpentine,  a  small  portion  of  oil  or  finishing  varnish 
should  be  added,  just  sufficient  to  bind  your  colors  and 
allow  of  their  falling  down  nicely.  Do  I  believe  in  the 
method  of  putting  on  two  coats  in  one  day  ?  By  all 
means  I  think  we  should  allow  twelve  hours  at  least  be- 
tween coats,  and  more  if  possible.  By  adopting  this  plan 
I  get  a  good  surface  on  which  to  do  all  my  ornamental 
work,  and  besides,  while  the  striping  and  ornamenting  are 
going  on  on  the  flat  color  coats,  time  is  given  for  the 
whole  to  harden. 

Very  little  can  be  said  here  on  the  subject  of  ornamen- 
tation, but  I  am  pleased  to  say  that  there  is  a  very  marked 
improvement  both  in  regard  to  quantity  and  quality.  It 
shows  very  bad  taste  and  very  poor  economy  to  cover  our 
cars  indiscriminately  with  ornamental  work  without  due 
regard  to  thought  and  character.  Would  it  not  be  better 
to  confine  the  ornamentation  to  the  most  prominent  parts, 
such  as  corner-posts  and  sign-boards,  etc.?  We  should 
also  give  attention  to  harmony  of  colors.  For  instance, 
let  the  sash,  corner-posts  and  sign-boards  be  in  harmony 
with  the  body  of  the  car.  The  harmony  of  coloring  is  a 
beautiful  study,  of  which  we  should  all  avail  ourselves,  as 
it  will  well  repay  us  for  the  trouble. 

And  now  we  come  to  the  last  process  necessary  for  the 
finish  of  our  passenger-cars — varnishing.  There  has  been 
a  great  deal  written  and  said  on  the  deviltries  of  varnish, 
and  truly  their  name  is  legion  ;  and  as  I  said  before  the 
varnish-maker  comes  in  for  a  great  share  of  blame,  and 
perhaps  unjustly  so.  But  I  need  not  say  more  on  this 
subject ;  you  are  all  aware  of  the  troubles  and  annoy- 
ances incidental  to  varnishing.  As  far  as  I  am  concerned 
I  have  very  little  trouble— only  what  is  incidental  to 
changes  of  atmosphere  and  others  that  we  have  no  control 
of.  Many  of  you  use  outside  rubbing  varnish  ;  so  did  I, 
several  years  ago,  but  I  have  discarded  its  use  nearly  alto- 
gether, using  finishing  varnish  with  a  small  portion  of 
rubbing  added,  and  upon  this  coat  I  rub  very  lightly — 
just  sufficient  to  take  off  the  nibs — using,  at  the  same 
time,  a  rubbing  brush  that  we  have  made  for  the  purpose. 
I  finish  up  with  two  coats  of  finishing  varnish.  Thus  you 
will  see  I  insure  durability  as  well  as  economy,  as  I  believe 
troubles  will  arise  by  the  too  frequent  use  of  rubbing 
varnish  on  the  outside  of  passenger-cars.  And  now, 
gentlemen,  I  will  say  in  conclusion  that  unless  we  can 
study  the  theory  or  science  in  painting,  to  a  certain  extent. 
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as  well  as  have  the  practical  part,  we  will  not  be  able  to 
arrive  at  a  standard  method  of  painting  a  car,  or  under- 
stand what  has  been  the  cause  of  these  troubles  that  we 
have  to  contend  with  ;  for  it  is  an  old  saying  that  "  every 
effect  has  a  cause,"  and  unless  we  set  our  minds  to  study 
•  these  things  we  will  have  always  to  contend  with  failures. 
But,  on  the  other  hand,  he  only  who  studies  all  these 
effects,  as  well  as  the  true  beauty  of  ornament,  and  also 
the  science  of  coloring  (for  the  harmony  of  color  is  a 
theory  or  science  in  itself)  can  prove  successful  in  paint- 
ing and  decorating  our  passenger-cars. 


THE  QUESTION  OF  BRAKES. 


Railway  managers  are  now  called  upon  to  consider 
the  numerous  advantages  of  power-brakes  for  freight- 
locomotives  and  automatic  brakes  for  freight-cars  in  com- 
parison with  the  old-fashioned  hand-brakes.  If  economy 
and  a  reasonable  regard  for  the  safety  of  human  life  alike 
demand  that  the  old  should  give  place  to  the  new,  no  false 
ideas  of  conservatism  or  expense  should  delay  the  desirable 
movement. 

The  importance  of  the  ability  to  stop  freight-trains 
quickly  cannot  be  overestimated.  The  number  of  such 
trains  and  the  rate  of  speed  have  been  largely  increased 
during  the  last  fifteen  years  and  although  by  careful 
watching,  and  the  use  of  the  telegraph  and  electrical  and 
other  signals,  the  danger  of  accidents  has  been  lessened, 
.  collisions  are  still  of  too  frequent  occurrence.  In  spite  of 
the  most  careful  management  trains  run  into  each  other 
and  life  and  property  are  destroyed. 

If  quicker  stops  could  be  made,  fewer  accidents  on 
account  of  obstructions  would  happen.  Every  company 
now  has  a  long  list  of  claims  to  settle  for  stock  killed  or 
injured,  which  would  be  lessened,  if  engineers  were  able 
to  better  control  their  trains.  The  stops  at  stations, 
crossings  and  water-tanks  consume  more  time  because 
the  heavy  trains  must  slacken  up  when  far  away  from  the 
■■  halting  place.     This  is  especially   the   case   when   on   a 

•  down  grade. 

Freight  and  equipment  are  seriously  injured  by  the 
violent  shocks  they  receive  when  the  trains  are  being 
made  up.  Besides  the  loss  of  time  consumed  in  shunting, 
the  locomotives  and  cars  are  bruised  and  injured  and  the 
.  brakemen  exposed  to  greater  risks,  all  because  the  un- 
wieldy switch-engines  have  no  power-brakes  to  control 
their  movements. 

It  may  be  remarked  here  that,  while  the  old-fashioned 

*  hand-brakes  are  better  than  nothing,  they  are  entirely 
inadequate  for  their  intended  purpose.  Possibly  they  did 
moderately  well  in  the  old  times  when  the  freight-cars 
were  light  and  the  locomotives  small  and  imperfect.  Now 
the  cars  are  loaded  twice  as  heavily  as  ten  years  ago  and 
the  locomotives  weigh  two  or  three  times  as  much.  In 
consequence  of  this  greater  power  in  the  engines  the  trains 
are  larger.     But  the  grades  of  the  roads  have  not  been 

.  reduced  nor  has  the  power  of  the  brakes  been  increased. 
The  results  can  be  inferred.      ,.  ""/-r -'■'-'■  ^J  :■"''■■  ■^■■:- 

One  of  the  greatest  defects  of  the  hand-brakes  was  the 
inability  to  apply  them  quickly  in  case  of  emergency. 
When  the  brakemen  were  at  their  posts  in  approaching 
stations  stops  were  made  with  reasonable  promptness,  but 
when  the  danger   signal  was  given  out  on  the  road  it 


almost  invariably  found  the  brakemen  in  the  caboose. 
Hasten  as  they  might,  it  was  several  minutes  before  they 
could  set  any  brakes  at  all.  If  the  train  was  made  up  of 
open  cars  loaded  with  machinery  or  lumber,  progress  was 
slower  and  risk  to  life  greater.  When  the  brakes  were 
ready  to  be  applied  the  train  was  in  the  ditch  or  the  cart 
piled  up  on  the  track.  _    ', 

Right  here  maybe  noted  the  powerlessness  of  the  hand- 
brakes to  protect  life.  The  brakemen  always  hav^e  taken 
their  lives  in  their  hands.  If  the  night  was  dark  or 
stormy,  or  the  tops  of  the  cars  slipper}-  with  ice  and  snow 
or  rain,  the  brakemen  had  to  crawl  along  the  tops  of  the 
cars  with  the  greatest  caution,  and  even  then  many  a  gal- 
lant fellow  went  down  to  death.  What  an  idle  form  when 
an  obstruction  was  suddenly  sighted  on  a  dark,  stormy 
night  to  call  for  the  brakes  ! 

The  damage  to  equipment  caused  by  this  lack  of  pow^er 
in  the  brakes  was,  and  is,  in  the  aggregate  enormous. 
Whenever  an  obstruction  was  met  or  a  sudden  stop  from 
any  reason  became  necessary,  the  engineer  would  reverse 
his  engine.  The  effects  of  this  were  dangerous  in  the  ex- 
treme, for  drawheads  and  bumpers  were  broken,  trucks 
were  thrown  out,  train-men  killed,  and  the  sparks  and 
cinders  in  the  steam-chest  and  cylinders,  cutting  and 
roughening  the  smooth  surfaces  and  valves,  did  serious 
injury  to  the  locomotive.  In  making  up  trains  and  in 
switching  the  same  destructive  effects  were  noted.  If 
rough  usage  is  eyer  to  be  found  it  is  seen  in  every  yard 
and  terminal  station.  The  wonder  is  that  equipment  is 
not  damaged  more.'--  ■    -  ■  ^ 

:- -  The  loss  of  time  on  account  of  these  defective  brakes  in 
the  aggregate  amounts  to  hours  and  days.  A  few  minutes 
unnecessary  delay  of  every  freight-train  at  every  stopping- 
place  causes  a  large  per  cent,  of  additional  expense.  Clear  it 
is  from  these  facts  that  some  appliances  were  needed  where- 
by these  defects  might  be  cured  and  the  evils  remedied. 
The  tests  and  experience  of  the  past  year  seem  to  show 
conclusively  that  power-brakes  for  freight-locomotives 
and  automatic  brakes  for  freight-cars  have  been  discovered, 
which  do  substantially  all  that  is  desired  of  them.  The 
advantages  of  these  appliances  are  numerous,  and  the 
first  one  is  that,  while  comparatively  inexpensive,  they  do 
their  work  infinitely  better.  The  wear  and  tear  is  much 
less  and  the  saving  amounts  to  thousands  of  dollars  an- 
nually. "•■.,.       ■    ".■;•        ■-.;:"■•".'■:.'    :•-•    :' \. ■■.•_;.;■  :";';:-,';l     • 

The  demand  of  the  times  is  for  fast  freight-trains.  On 
the  important  through  lines  through  freights  make  pas- 
senger time.  Now  recollect  the  deficiencies  of  the  hand- 
brakes and  the  necessities  for  quick  stops,  and  consider 
how  this  increase  in  the  speed  of  trains  increases  the  dan- 
gers to  the  crews,  to  passenger-trains  and  to  property  of 
the  compaaies  generally.  What  chance  does  a  heaxy 
freight  on  a  down  grade  stand  of  coming  to  a  halt  if  an 
obstacle  is  met  ?  What  chance  do  the  crew  have  for  their 
lives  when  the  danger  whistle  sounds? 

As  these  heavy  trains  rush  over  the  road  how  can  they 
halt  at  the  stations  and  crossings  without  a  long  prepara- 
tion ?  At  the  tanks  and  coal  chutes  there  is  generally 
considerable  backing  and  pulling  before  the  right  position 
is  reached.  With  the  power  and  automatic  brakes  all 
this  is  avoided,  and  the  stops  are  made  twice  as  quickly 
and  easily.  It  is  estimated  by  reliable  authority  that,  in 
making  up  trains  and  in  switching,  an  engine  having  the 
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power-brakes  will  handle  fifty  per  cent,  more  cars  than 
one  without  these  appliances.  The  consequent  saving  in 
the  wear  and  tear  of  equipment  is  enormous.  With  the 
hand-brakes  it  is  believed  that  every  time  a  train  goes 
over  the  road  the  loss  of  wear  and  breakage  and  loss  of 
link-pins  and  couplers  amounts  to  $io  or  §15.  With  the 
automatic  and  power  brakes  this  cost  is  reduced  to  a 
minimum.  One  year's  savings  would  apply  the  new  in- 
ventions. If  the  trains  could  stop  quickly  less  stock 
would  be  killed  and  fewer  collisions  would  occur  or  de- 
railments happen.  ..'  ;'  - 

And  what  shall  be  said  of  the  protection  to  human  life 
to  be  caused  by  the  general  application  of  these  new 
brakes,  giving  the  engineer  control  of  his  train?  Is  this 
to  be  estimated  in  money?  Surely  for  this  saving,  if  no 
other  reason,  the  new  appliances  must  come  into  universal 
use.  Thoughtful  railway  men  must  be  convinced  by  these 
facts  that  self-interest  and  a  slight  regard  for  economy 
as  well  as  a  decent  respect  for  humanity  demand  the 
application  of  these  power  and  automatic  freight-train 
brakes.  When  the  change  is  made  all  will  wonder  how 
they  ever  did  without  them,  for  they  will  be  considered 
indispensable.  The  time  for  this  change  and  the  adop- 
tion of  these  appliances  has  come. — Rail'n'ay  Register. 


AMERICAN  LOCOMOTIVES  OF  1885. 


During  the  year  1885  there  were  fewer  locomotives 
built  in  the  United  States  and  Canada  than  in  any  year 
since  1880.  By  correspondence  with  locomotive-builders 
and  the  leading  master  mechanics,  we  have  obtained  a 
fair  approximation  of  the  number  of  engines  built 
throughout  the  country,  although  there  was  very  great 
reluctance  displayed  in  many  quarters  to  reveal  the 
limited  extent  of  production.  Seven  of  the  leading  build- 
ers sold  616  locomotives  during  the  year,  and  it  is  a  liberal 
estimate  to  credit  the  builders  who  declined  to  let  their 
production  be  known,  and  the  various  railroad  shops,  with 
200  more  locomotives.  This  would  bring  the  full  list  to 
about  Soo.  Of  the  engines  built,  83  were  for  export, 
leaving  about  717  to  suppiy  the  home  demand.  Two  years 
ago,  the  seven  builders  that  turned  out  616  locomotives 
last  year,  built  1,346  engines,  and  the  trade  was  beginning 
to  grow  depressed  then.  But  in  that  year  282  locomotives 
were  exported  from  the  United  States,  the  whole  being 
valued  at  nearly  three  millions  of  dollars.  The  condition 
of  matters  abroad  that  reduced  our  exports  to  their  pres- 
ent dimensions,  indicates  serious  depression  in  foreign 
railroads  as  well  as  among  our  own. 

The  intense  depression  in  our  locomotive-building  has 
not  been  caused  by  the  railroads  being  overstocked  with 
motive  power,  for  many  of  the  roads  are  very  much  in 
want  of  engines,  and  the  managers  only  refrain  from  buy- 
ing new  ones  because  it  is  possible  to  get  along  a  few 
weeks  or  months  longer  before  the  outlay  is  imperative. 
This  is  not  good  management,  for  the  work  is  now  done 
with  worn-out  machinery  at  increased  expense,  and  the 
renewals  will  be  delayed  till  the  prices  of  locomotives 
begin  to  advance  rapidly,  when  the  orders  will  help  to 
bring  about  another  period  of  fancy  prices.  The  practice 
followed  by  so  many  railroad  managers,  of  permitting 
their  machinery  to  go  without  renewal  or  proper  main- 
tenance during  times  of  business  depression,  exercises  a 


most  injurions  influence  on  the  countr^-^'s  industries,  for 
it  tends  to  force  business  down  in  dull  times,  and  gives 
trade  an  artificial  lift  when  the  reaction  comes  round.  It 
appears  to  be  the  course  for  natural  retribution  that  the 
roads  which  follow  the  policy  indicated  should  have  to 
pay  fancy  prices  for  their  machinery  when  they  get  ready 
to  buy,  and  the  only  cause  for  regret  about  that  is  that 
their  pernicious  policy  punishes  innocent  parties. 

There  have  been  remarkably  few  locomotives  built  in 
railroad  shops  during  the  last  year,  and  the  new  work 
done  has  been  carried  on  principally  to  steady  the  fluctua- 
tions of  repair  work.  Considerable  attention  has  been 
directed  to  working  out  improvements  on  the  locomotive. 
Seasons  of  depression  in  the  transportation  business  have 
always  exerted  a  stimulating  effect  upon  the  progress  of 
locomotive  improvement.  The  way  in  which  most  of  our 
railroads  are  operated  leaves  very  little  opportunity  to 
work  out  improvements  in  machinery  when  business  is 
active,  for  the  demands  of  transportation  are  generally 
beyond  the  capacity  of  the  motive  power,  and  all  that  is 
thought  of  is  to  get  the  trains  moved.  But  when  freight 
is  hard  to  find,  when  rates  are  low  and  locomotives  at  a 
discount,  the  demand  arises  for  reduced  expenses,  and  at- 
tention is  directed  to  the  problem  of  making  the  locomo- 
tive do  its  work  at  less  expense  for  fuel  and  repairs.  In 
many  quarters  master  mechanics  are  striving  to  find  ways 
and  means  for  taking  more  of  the  heat  out  of  the  products 
of  combustion  by  imparting  to  the  water  part  of  the  heat 
that  usually  passes  into  the  smock-stack.  Others  are 
working  on  the  problem  of  taking  more  work  out  of  the 
steam  as  it  passes  through  the  cylinders,  while  many  are 
still  engaged  working  out  the  simplification  of  parts  that 
reduces  the  expense  of  repairs. 

It  seems  to  us  that  those  who  are  striving  to  utilize 
more  of  the  heat  produced  by  the  coal  are  working  in  the 
line  of  experiment  likely  yield  to  the  best  results.  The 
leading  fault  found  with  the  American  locomotive  by  its 
detractors  has  been  that  it  evaporates  too  little  water  for 
the  fuel  consumed.  The  best  friends  of  the  engine  can 
hardly  say  that  the  accusation  is  groundless.  We  have 
some  locomotives  evaporating  as  much  water  per  unit  of 
heat  in  the  fuel  as  any  locomotive  running,  but  that  is 
not  the  characteristic  of  our  engines.  There  is  serious 
waste  of  fuel  going  on  that  ought  to  be  avoided.  Various 
causes  contribute  to  waste  of  coal  by  our  locomotives. 
The  first  cause  which  ought  to  be  susceptible  of  the  easi- 
est remedy  is  bad  firing.  A  great  deal  has  been  said  and 
written  in  the  last  few  years  about  improving  the  methods 
of  firing  our  locomotives,  but  the  majority  of  firemen 
work  on  in  their  own  wasteful  way  undisturbed.  So  long 
as  the  autocrat  of  the  scoop  is  permitted  to  laugh  the 
principles  of  combustion  to  scorn,  the  locomotive  de- 
signer can  not  produce  an  engine  that  will  make  a  good 
record  in  economy  of  fuel.  Improvements  in  the  methods 
of  supplying  air  to  the  fire  will,  probably,  in  many  en- 
gines produce  more  efficient  combustion  of  the  gases ; 
but  the  most  important  and  promising  line  to  work  on, 
after  improving  the  character  of  firing,  is  to  find  the 
means  of  increasing  the  difference  between  the  fire-box 
and  smoke-box  temperature.  The  smoke-box  tempera- 
ture of  our  locomotives  averages  about  200  degrees  higher 
than  it  ought  to  do.  This  represents  great  loss  of  heat. 
The    master   mechanic    who   succeeds   in    reducing  the 
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smoke-box  temperature  of  his  engines  150  or  200  degrees, 
while  maintaining  the  fire-box  temperature,  will  make  his 
work  felt  on  the  coal-pile. 

Our  master  mechanics  who  are  interesting  themselves 
in  taking  more  work  out  of  the  steam  are  doing  nothing 
in  the  way  of  compounding  the  locomotive.  Our  most 
advanced  and  enterprising  railroad  mechanical  men  have 
no  expectation  that  a  compound  locomotive  would  be  suc- 
cessful. In  various  wajs  attempts  are  being  made  to  ob- 
tain more  expansion  of  the  steam  by  using  improved  valve- 
gear,  and  some  of  those  who  have  applied  this  line  of  im- 
provement to  slow-working  locomotives  speak  very  en- 
couragingly of  the  results.  There  are  hundreds  of  loco- 
motives working  on  our  mountain  roads  that  receive  no 
benefit  whatever  from  the  expansion  of  steam,  There 
ought  to  be  no  difficulty  in  effecting  material  improve- 
ments on  locomotives  doing  work  of  this  character.  Im- 
proving the  distribution  of  steam  in  a  high-speed  locomo- 
tive is  a  more  difficult  problem,  for  some  of  our  best  link- 
motion  engines  use  the  steam  in  a  way  that  leaves  little 
to  be  improved. — National  Car-Builder. 


THE    RELIEF    DEPARTMENT    OF    THE    PENN- 
SYLVANIA    RAILROAD. 


The  Pennsylvania  Railroad  Company  announces  the 
creation  of  a  new  department  in  its  service,  having  for  its 
object  the  establishment  and  management  of  a  relief 
fund,  for  the  payment  of  definite  amounts  to  employes, 
who,  under  the  resolutions,  shall  become  entitled  thereto, 
when  they  are  disabled  by  accident  or  sickne^s,  and,  in 
the  event  of  their  death,  to  their  relatives  or  other  bene- 
ficiaries. In  connection  th'^rewith,  the  department  is  to 
exercise  supervision  over  sanitary  matters  alTecting  the 
health  of  employes,  and  put  in  operation  measures  to 
secure  conditions  favorable  thereto.  The  fund  will  be 
created  by  an  application  to  that  purpose,  under  contracts 
of  employment,  of  portions  of  the  wages  of  employes,  at 
uniform  rates,  graded  in  amount  according  to  their  regu- 
lar pay.  The  company  will  be  trustee  for  the  fund  and 
responsible  therefor,  pay  any  deficiencies  which  may  arise 
from  the  fund  not  proving  sufficient  to  meet  the  demands 
upon  it,  manage  the  department,  pay  the  operating  ex- 
penses, furnish  the  necessary  office  room,  and  grant  the 
services  of  its  officers  and  agents  without  charge  upon 
the  fund.  All  the  railway  and  ferry  companies  in  which 
the  Pennsylvania  Company  has  a  large  interest,  and  whose 
works  are  associated  in  management,  have  adopted  simi- 
lar relief  projects,  and  entered  into  an  agreement  with  the 
Pennsylvania  for  their  joint  supervision.  This  plan  has 
been  approved  by  the  board  of  directors,  and  printed 
copies  can  be  obtained  by  employes  from  the  divi- 
sion officers.  The  general  features  of  this  plan  are  as 
follows : 

1.  The  creation  of  a  new  department  in  the  service,  to  be  known  as  the 
Pennsylvania  Railroad  Relief  Department,  having  for  its  object  the  estab- 
lishment and  management  of  a  fund,  to  be  known  as  the  Relief  Fund,  for 
the  payment  ol  definite  amounts  lo  empioyt's  who,  under  the  regulations, 
shall  become  entitled  thereto,  when  they  are  disabled  by  accident  or  sick- 
ness, and.  in  the  event  of  their  death  from  accident  or  natural  causes,  to 
their  relatives  or  other  beneficiaries.  In  connection  therewith,  the  depart- 
ment is  to  exercise  «uper\  ision  over  sanitary  matters  affecting  the  health  of 
employes,  put  in  o|>eration  measures  to  secure  conditions  favorable  there- 
to, and  take  charge  of  such  kindred  matters  as  may  be  assigned  to  it. 

2.  Tiic  fund  will  be  created  by  an  apjilication  to  that  purpose,  under  con- 
tracts of  employment,  of  portions  of  the  wages  of  erofdoyes,  at  uniform 


rates,  graded  in  amount  according  to  their  regular  pay.  The  company  will 
be  trustee  for  the  fund  and  responsible  therefor,  pay  any  deficiencies  which 
may  arise  from  the  fund  not  proving  sufficient  to  meet  the  demands  upon 
it,  manage  tlie  department,  pay  the  operating  expenses,  furnish  the  neces- 
sary office  room,  and  grant  the  services  of  its  officers  and  agents  without 
charge  upon  the  fund. 

3.  Those  who  sliall  become  entitled  to  the  benefits  of  the  fund  w  ill  be 
known  as  "  Members  of  the  Relief  Fund."  Their  admission  to  its  privi- 
leges will  be  based  on  applications  to  be  made  by  them  in  the  form  and 
under  the  terms  prescribed  in  the  regulations  of  the  department. 

4.  The  department  >vill  be  in  charge  of  a  superintendent,  who  will  be 
aided  by  an  advisory  committer'  consisting  of  members,  chosen  equally  by 
the  employes  who  are  members  of  the  fund  and  by  the  board  of  directors  of 
the  company,  with  the.  general  man.ngerof  the  company  and  the  superin- 
tendent of  the  relief  department  as  cx-^fficfc  members. 

5.  The  benefits  will  consist  chiefly  in  :  Pnyinents  of  stated  amounts  to 
members  disabled  by  sickness  or  by  injuries  received  in  the  discharge  of 
their  duties  ;  payments  of  stated  amounts  to  designated  relatives  or  other 
beneficiaries  of  deceased  members;  free  surgical  attendance  for  members 
disabled  by  injuries  in  the  discharge  of  their  duties  ;  arrangements  for  fixed 
moderate  rates,  of  which  members  may  avail  themselves,  for  medical  at- 
tendance in  case  of  ordinary  sickness  ;  medical  supervision  over  sanitary 
and  other  matters  affecting  the  health  of  members. 

6.  For  the  purpose  of  determining  the  monthly  rates,  members  will  be 
divided  into  classes,  according  to  the  amount  of  their  regular  wages  per 
month,  as  follows  :  ... 

I st  Class — Those  receiving  not  more  than  $35. 

2d  Class— Those  receiving  more  than  $35  and  not  more  than  $60. 

3d  Class— Those  receiving  more  than  $60  and  not  more  than  $So. 

4th  Class — Those  receivi"g  more  than  $8<i  and  not  more  than $100. 

5th  Class— Those  receiving  more  than  $100.  '• 

For  members  not  paid  by  the  month,  the  classes  Will  be  determined  by 
the  usual  amount  of  earnings  per  day. 

As  far  as  practicable,  those,  in  similar  grades  of  the  same  kind  of  service 
will  f)e  classed  together  without  regarding  slight  variations  in  the  pay  of 
individuals  from  the  limits  assigned  for  the  several  classes. 

The  rates  for  the  first  class  wili  be  75  cents  f)er  month  ;  for  the  second 
class,  twice  as  much,  f  1.50;  for  the  third  class,  three  times  as  mucfi,  f  2.25  ; 
for  the  fourth  class,  four  times  as  much,  $3.00;  and  for  the  fifth  class,  five 

limes  as  miach  as  for  the  first,  $3.75. 

The  amounts  applied  by  employes  to'  the  purposes  of  the  relief  fund  will 
be  deducted  from  their  wages  on  the  pay-rolls  monthly  in  advance,  and 
placed  to  their  credit  in  the  fund. 

7.  The  accident  benefits  per  day,  not  including  Sundays,  are  for  the  first 
26  weeks  :  First  class,  50  cents  ;  second  class,  $1  :  third  cl.iss,  $i.5t> ;  fourth 
class.  $-%  and  fifth  classj.  2.50.  .\fter  26  weeks  the  benefits  are  half  the 
above  figures.  The  sick  benefits  |)er  day.  n<jt  including  the  first  week  or 
Sunday's,  and  not  longer  than  52  weeks,  are  the  same  as  for  accident  bene- 
fits for  the  first  26  weeks.    ' 

The  payments  in  the  event  i>f  death  from  accident  are  to  be  :  First  class, 
$5(K> ;  second  class,  $i,'»j;  third  class.  $i,5(x>:  fourth  class,  $2.rKX),  and 
fifth  class,  $2,500.  In  cases  of  death  from  natural  causes  the  benefits  are 
one-half  the  amount  given  in  the  event  of  death  from  accident.  Under 
specified  conditions  memt)ers  may  enter  classes  higher  than  those  to  which 
their  pay  assigns  them  and  may  take  additional  natural  death  benefits. 

8.  In  order  that. the  cost  of  the  projjosed  benefits  may  be  as  small  as  pos- 
sible, and  each  member  derive  all  possible  benefit  from  his  payments  t<>  the 
relief  fund,  the  nurahef  panic. pating  must  be  large  and  regular.  In  view 
of  this  and  of  the  responsibility  assumed  by  the  company,  it  will  be  a  con- 
dition that  each  person  entering  the  service  or  promoted  in  it.  after  the 
inauguration  of  the  department,  shall  become  a  member  of  the  relief  fund 
and  participate  in  its  benefits.  Persons  in  the  ser\-ice  at  th.it  time  will,  for 
six  months  thereaftcf,  be  afforded  the  privilege  of  participating  without 
regard  to  .ige  or  physical  condition. 

9.  The  operations  of  the  relief  department  will  commence  February  ist, 
18S6,  from  which  date  applications  will  be  recei\"ed.  The  payment  of  con- 
tributions ;;nd  the  title  to  benefits  will  ncn  commence  until  February  15th. 
1886.  Applications  are  to  be  made  to  those  under  whom  the  applicants  are 
employed,  who  will  afford  employes  an  opportunity  of  examining  the 
regulations  of  the  relief  department,  and  will  furnish  blanks  for  applica- 
tions, and  any  required  clerical  assistance  in  filling  them  up,  and  will  for- 
ward them  as  may  tx.'  directed.  .A.s  the  privilege  of  participation  will 
hereafter  depend  upon  age  and  physical  condition,  those  now  in  the  service 
may  be  debarred  from  participation  if  they  delay  applying  until  after  the 
period  during  which  the  privilege  is  open  to  them. 

10.  The  company  naving  estaMislied  this  method  of  relief  ff»r  its  em- 
ployes, and  undert  iken  the  management  and  expense  thereof,  will  dis  on- 
tinue  the  allowance  of  gratuities  after  the  expiration  of  the  period  of  six 
months  before  mentioned,  and  all  fines  paid  by  employes  for  dereliction  of 
duty  \\\\\  be  added  to  the  relief  fund. 

The  Northern  Central  Railway  Company,  the  West  Jersey  Railroad 
Company,  the  Philadelphia,  Wilmington  and  Baltimore  Railroad  Com- 
pany^  the  Camden  and  Atlantic  Railroad  Company,  the  Baltimore  and 
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Potomac  Railroad  Company,  the  West  Jersey  Ferry  Company,  and  the 
Camden  and  Philadelphia  Steamboat  Ferry  Company,  in  which  corpora- 
tions the  Pennsylvania  Railroad  Company  is  larjjely  interested,  and  whose 
works  are  associated  in  management,  have  adopted  similar  relief  projects 
and  entered  into  an  agreement  with  this  company  for  the  joint  manage- 
ment of  theift  several  relief  departments,  with  that  of  this  company.  For 
convenience  of  designation  the  joint  operations  of  the  said  relief  depart- 
ments are  to  be  conducted  under  the  title  of  "  The  Pennsylvania  Railroad 
Relief  Department,"  all  applications  by  employes  and  the  agreements 
therein  being  made,  however,  to  and  with  the  company  in  whose  service 
the  applicants  shall  be,  each  company  assuming  obligations  with  regard  to 
the  same,  and  to  their  employes  in  connection  therewith  similar  to  those 
assumed,  as  above  stated,  by  the  Pennsylvania  Railroad  Company. 

The  following  general  notice  in  reference  to  the  matter 
has  been  issued  by  General  Manager  Pugh  : 

"  The  regulations  for  the  government  of  the  department  have  been  pre- 
pared upon  large  sheets  to  be  displayed  in  shops,  stations  and  other  promi- 
nent places,  where  they  may  be  seen  by  those  in  the  service,  and  in  book 
form  for  the  use  of  otticers  and  of  employes  who  cannot  be  conveniently 
reached  by  the  other  method. 

"  It  is  desired  that  otticers  bring  the  regulations  fully  tf)  the  notice  of 
employes,  and  that  they  supply  each  one  with  a  copy  of  the  circular  of  the 
president  of  the  Pennsylvania  Railroad  Company  introductory  of  the  relief 
department,  and  a  copy  of  the  blank  form  of  request  for  admission  to  mem- 
bership in  the  relief  fund.  They  will  also  take  measures  to  facilitate  such 
request  and  the  completion  of  applications  for  membership,  and  otherwise 
carry  out  the  object  of  the  department  and  the  instructions  issued  by  the 
superintendent  thereof. 

"  The  privileges  to  which  present  employes  are  entitled  as  to  admission 
to  membership,  without  limitations  as  to  age  and  physical  condition,  should 
be  explained  to  them,  and  the  requirements  upon  these  points  as  to  new 
employes  should  be  carefully  examined  and  conformed  to. 

"  The  organizations  for  conducting  the  relief  department  provide  that 
the  business  shall  be  in  charge  of  a  superintendent  and  an  assistant  superin- 
tendent, and  the  following  appointments  have  been  made  :  J.  A.  .Anderson, 
superintendent;  Holmes  D.  Ely,  assistant  superintendent. 

"  The  office  of  the  department  will  be  at  Trenton,  N.  J.,  and  the  oper- 
ations of  the  same  will  commence  February  ist,  1886,  from  which  date  ap- 
plications will  be  received.  The  payment  of  contributions  and  the  title  to 
benefits  will  not  commence  until  t'ebruary  15th,  1886. 

"  Communications  for  information  in  regard  to  the^elief  department, 
and  requests  for  blanks,  etc.,  can  be  addressed  to  theysuperintendent  at 
Trenton,  X.  J.,  from  and  after  this  date. 

"  It  is  desirable  that  superintendents,  having  fully  informed  themselves, 

should  call  together  their  officers  and  others  who  employ  men  and  take  up 

the  subject  fully  with  them,  making  such  explanations  as  may  be  necessary, 

o  the  end  that  all  shall  become  thoroughly  familiar  with  the  regulations." 


Inquiries  About  Driver-Brakes. 

The  following  circular  of  inquiry  has  been  sent  out 
from  the  office  of  the  secretary  of  the  American  Railway 
Master  Mechanics'  Association  : 

The  driver-brake  committee  requests  an  early  reply  to 
the  following  queries,  viz.: 

1.  Are  there  any  circumstances  under  which  you  would 
recommend  the  application  of  driver-brakes,  and  if  on  all 
classes  of  engines,  viz.:  passenger,  freight  and  switching  } 

2.  What  are  the  best  substances,  the  best  shape  and  best 
size  of  brake-blocks  to  be  used  on  steel  tires  .•* 

3.  Does  the  application  of  driver-brakes  lessen  engine 
mileage  between  each  tire  turning,  etc.  }  If  so,  to  what 
extent .' 

4.  Does  their  application  lessen  mileage  between  repairs 
that  can  be  got  out  of  journals,  a.xle-boxes,  horn-blocks 
and  wedjjes,  side-rod  brasses,  etc.  } 

5.  Is  any  injury  done  to  engine  or  side-rods  by  applying 
brake-blocks  on  one  side  only,  and  between  wheels, 
(wedge  type)  thus  forcing  the  axles  further  apart,  or  is 
there  is  a  practical  advantage  in  gripping  each  wheel  with 
brake-blocks  on  both  sides  (compression  type)  } 

6.  Is  it  advantageous  to  couple  driver,  tender  and  train- 
brakes,  so  that  one  handle  or  valve  will  apply  the  whole  ? 

7.  Which  is  the  best  position  for  brake-blocks  so  as  to 


give  the  greatest  power  and  least  interference  with  the 
-  elastic  action  of  the  main  springs .-' 

8.  What  percentage  of  the  weight  of  the  drivers  is  it 
judicious  to  utilize  for  brake  resistance  in  view  of  the 
train  breaking  loose,  and  the  possibility  of  the  front  (by 
the  automatic  application  of  the  brake)  being  brought  to 
a  stop  earlier  than  the  rear  portion,  thus  resulting  in  a 
rear  pitch-in  } 

9.  Do  you  recommend  the  application  of  steam  or  other 
form  of  power-brake  on  drivers  when  the  train  is  not  pro- 
vided with  any  form  of  continuous  brake — or,  in  other 
words — is  there  any  element  of  danger  in  having  a  power- 
ful brake  resistance  at  the  front  end  of  the  train  .-* 

10.  As  there  are  several  ways  of  applying  brakes  through 
an  electric  current,  should  the  electric  wire  be  so  con- 
nected with  the  source  of  power  that  the  touching  of  a 
button  or  key  by  the  train  conductor,  would  give  him  the 
opportunity  of  applying  the  brakes  on  the  driving  and 
tender-wheels  as  well  as  on  the  car-wheels.'' 

Do  not  confine  your  answers  to  the  above  leading  ques- 
tions, but  in  addition  kindly  give  any  experience,  infor- 
mation, statistics  or  opinions  you  may  have  on  the  general 
subject  of  the  application  of  driver-brakes  to  locomotives 
either  for  or  against. 

On  behalf  of  the  committee, 

H.  A.  Whitney, 

Inter-Colonial  Railway. 
J,  Davis  Barnett, 

Grand  Trunk  Railway. 
Replies  to  be  addressed  to  J.  Davis  Barnett,  Port  Hope» 
Ontario,  Canada. 


Railway  Progress  in  China. 

Mr.  Charles  Seymour,  United  States  Consul  at  Can- 
ton China,  has  circulated  printed  copies  of  the  memorial 
presented  last  year  to  the  Imperial  Government  of  China, 
by  the  late  Imperial  Commissioner,  Tso  Tsung-Tang. 
The  pamphlet  is  of  value  as  an  indication  of  the  spirit  of 
progress  in  China.  On  the  subject  of  railways  the  com- 
missioner dwells  with  force.  He  says  :  "  Railroads  must 
be  modeled  and  built.  In  foreign  countries,  trade  is  the 
backbone  of  the  state,  and  China  is  different  from  them  in 
condition  and  circumstances.  But  railroads  are  built  by 
the  merchants,  and  military  movements  are  benefitted  by 
the  roads.  Transportation  is  facilitated  and  made  expedi- 
tious, and  wherever  the  railroad  extends  there  benefits 
accrue.  Before  the  railroads  were  made,  many  hindrances 
were  thrown  in  their  path,  but  when  once  they  came  into 
existence,  the  people  on  that  account  grew  rich  ;  countries 
became  powerful,  and  goods  imported  were  multipied. 
That  there  is  every  advantage  and  no  detriment  is  only 
too  obvious.  The  comments  of  the  masses  are  multifari- 
ous, but  there  is  no  necessity  to  argue  with  them  and  ex- 
plain everything.  As  the  Analects  have  it.  'The  people 
can  be  made  to  follow,  but  cannot  be  convinced.'  Take, 
for  instance,  the  telegraph  and  steam  navigation — things 
China  never  had  before  ;  yet  once  they  are  initiated  they 
become  indispensable.  If  railways  are  introduced,  the 
benefits  that  will  be  derived  are  of  still  wider  scope.  Tl.e 
memorialist  is  of  the  opinion  that  the  first  railroad  should 
be  laid  from  Tungchow  to  Ching-kiang-fu  so  as  to  con- 
nect the  pivots  of  the  north  and  south.    Transportation 
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being  made  easy,  the  trade  will  become  brisk  and  military 
movements  being  rendered  expeditious  the  army  may  be 
reduced  to  a  great  degree.  Besides,  the  cost  of  the  road 
is  only  several  millions  ;  if  shares  are  purchased  by  man- 
darins and  merchants  to  make  this  road  as  an  experiment, 
the  plan  can  be  carried  into  execution.  Moreover,  it  in- 
terferes in  no  respect  with  the  country  and  the  livelihood 
of  the  people.  When  this  road  is  a  success  it  can  be  ex- 
tended. A  railroad  for  the  northwest  is  especially  inevit- 
able in  the  future.  The  memoralist  proposes  that  as  soon 
as  the  minister  for  the  board  of  marine  is  appointed,  he 
is  to  be  instructed  to  deliberate  upon  the  subject,  to 
devise  methods  for  raising  funds,  to  draw  up  proposals 
for  carrying  the  plan  into  execution,  and  finally  to  report 
everything  to  the  Throne."        =  -     ^      -    ^      :^     :V        ' 


Railways  Across  the  Boundary. 

Another  effort  will  be  made  before  the  Canadian  Par- 
liament to  obtain  charters  authorizing  the  construction  of 
railways  crossing  the  United  States  boundary  west  of 
Lake  Superior.  Up  to  the  present  time  the  Dominion 
Parliament  has  refused  to  grant  any  charter  to  build  any 
railway  designed  to  connect  American  railway  lines  with 
points  to  the  Canadian  northwest,  and  all  such  charters 
passed  by  the  Manitoba  legislature  have  been  disallowed. 
The  building  of  such  lines  has  been  regarded  as  a  breach 
of  contract  with  the  Pacific  Railway  Company,  as  one  of 
the  conditions  of  the  agreement  with  that  company  is 
that  no  competing  railway  line  shall  be  allowed  to  be  built 
for  twenty  years  from  1881.  Two  years  ago,  when  the  bill 
granting  to  the  Pacific  Company  an  additional  loan  of 
$30,000,000  was  before  parliament,  Sir  Charles  Tupper, 
then  minister  of  railways,  stated  that  as  soon  as  the  com- 
pany had  its  line  around  Lake  Superior  the  complete  mon- 
opoly clause  of  the  contract  would  not  be  insisted  upon. 
Last  session  an  effort  was  made  to  obtain  a  charter,  but  a 
new  minister  of  railways,  Mr.  Hope,  held  that  the  Pacific 
Company's  monopoly  should  not  be  interfered  with  until 
traffic  over  their  road  had  been  established.  At  the 
coming  session  power  will  be  asked  to  build  a  railway 
from  the  international  boundary,  near  St.  Vincent,  Minn., 
to  Portage  La  Prairie,  Manitoba,  and  anotner  company 
will  apply  for  a  charter  for  a  road  from  Brandon  to  Lake- 
in-the- Woods.  It  is  expected  that  the  government  will 
oppose  granting  the  charters. 


Requirements   of  an    Automatic    Electric    Block-Signal 

System, 


General  Manager  McCrea,  of  the  Pittsburgh,  Cin- 
cinnati and  St.  Louis  Railroad,  giv-es  the  following  as 
the  requirements  of  an  automatic  electric  block-signal 
system  : 

1.  The  system  should  be  reliable  beyond  question,  so 
that  in  case  of  trouble  the  responsibility  can  readily  be 
placed,    _.  .  _^:;;  v^- :-.,'^ "  •■:;.  -^■■■^\  ' '"(  ■.[■::::'\.'' '      :•..■;■••:■■."■" 

2.  The  signals  should  indicate  either  "stop"  or  "go 
ahead,"  never  cautionary,  unless  as  a  distant,  indicative 
of  a  home  signal  in  advance. 

3.  The  signal  in  its  "clear  "  position  should  indicate  an 
entirely  unobstructed  track  and  should  hold  all  conflict- 
ing signals  to  "  danger,"  and  lock  all  switches  (if  possible 


in  the  position  to  act  as  throw-ofls)  which,  by  being 
moved  during  the  passage  of  a  train  runnmg  according  to 
a  signal,  might  either  throw  it  from  the  track,  divert  it 
from  the  intended  course,  or  allow  another  train  moving 
in  either  direction  to  collide  with  it. 

4.  Semaphores  should  be  used  to  govern  running  tracks. 
On  roads  which  run  to  the  right,  the  arm  should  point  to 
the  right  of  the  direction  in  which  the  train  is  moving, 
and  on  roads  which  run  to  the  left  the  reverse  should  be 
the  case — this  for  the  purpose  that  direction  may  be  indi- 
cated. It  is  not  in  all  cases  possible  to  place  the  signals 
for  the  same  direction  on  the  same  side  of  the  track,  con- 
sequently a  disk  signal,  even  if  shielded  on  the  back,  can- 
not (unless  by  rule,  or  of  a  distinguished  form,  neither  of 
which  is  hardly  to  be  considered  good  practice)  be  made 
to  indicate  direction.,  •-.r.-:'-:^     ■•",.;  .  .      ' 

5.  Pot  signals  should  be  made  to  govern  sidings  in 
order  that  as  few  signals  as  possible  be  displayed  on  the 
main  running  tracks,  and  again,  that  a  short  sight  only  be 
given,  so  as  to  compel  an  engineman  while  on  any  sub- 
ordinate track  to  keep  his  train  under  complete  control. 

6.  The  current  should  hold  the  signal  to  "  safety,"  so 
that  in  case  of  failure  of  the  battery  the  signal  would 
automatically  indicate  danger. 

7.  On  a  single-track  the  block  section  should  so  overlap 
that  no  two  trains  moving  at  speed  in  opposite  directions 
should  be  allowed  in  adjoining  sections  to  approach  each 
other  at  the  same  time.     ■""      '  ' 

8.  Provision  should  be  made  to  indicate  the  position  of 
all  signals  in  adjacent  block-sections  to  the  train-order  or 
telegraph  office. 

9.  Atmospheric  disturbances  should  be  provided  for  so  : 
that  in  no  case  could  an  electric  charge  hold  a  signal  at 

"  safety." 

♦ 

Railway  Accidents  in  Russia. 


As  is  well  known  to  readers  of  Russian  works  of  travel, 
says  Engineering,  Russian  railway  traffic  is  worked  with 
such  slowness  and  care  that  accidents  are  less  frequent 
than  on  the  busier  and  quicker  lines  of  western  Europe. 
During  the  last  few  weeks  a  report  has  been  issued  by  the 
minister  of  railways  detailing  the  accidents  that  have  oc- 
curred from  1880  up  to  the  end  of  1884.  In  1880  the 
total  was  434  killed  and  675  wounded,  which  included  23 
passengers  killed  and  68  wounded,  235  railway  employes 
killed  and  474  wounded,  and  "outsiders,"  176  killed  and 
1 33  wounded;  the  latter  category  comprising  persons  killed 
or  injured  in  traversing  the  lines  at  level  crossings,  etc. 
In  1 88 1  the  figures  were  :  24  passengers  killed  and  102 
wounded,  198  employes  killed  and  459  wounded,  and 
outsiders,  158  killed  and  157  wounded;  the  total  being 
380  killed  and  718  wounded.  In  the  following  year,  1882, 
occurred  the  famous  landslip  on  the  Moscow-Koursk 
Railway,  when,  owing  to  heavy  rains  and  the  smallness  of 
the  culvert,  a  huge  embankment  collapsed  and  buried  a 
train  which  happened  to  be  passing  over  it  at  the  time. 
Hence  the  mortaiity  among  passengers  was  abnormally 
high,  the  total  being  64  killed  and  124  w^ounded.  Among 
the  employes  the  fatalities  were  214  killed  and  427 
wounded,  and  among  outsiders  170  killed  and  166 
wounded  ;  the  total  being  448  killed  and  717  wounded. 
In  1883,  23  passengers  were  killed  and  "]%  wounded,  211 
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employes  killed  and  456  wounded,  and  204  outsiders  killed 
and  183  wounded;  the  total  being  439  killed  and  717 
wounded.  In  1884  the  figures  were:  25  passengers 
killed  and  85  wounded,  170  employes  killed  and  387 
wounded,  and  223  outsiders  killed  and  182  wounded  ; 
the  total  being  420  killed  and  654  wounded.  From  the 
above  figures  it  will  be  seen  that  the  annual  average  of 
the  accidents  on  the  14,000  miles  of  Russian  railways  is 
about  420  killed  and  700  woudded.  Immense  pains  are 
taken  by  the  ministry  of  railways  to  keep  the  list  as  low  as 
possible,  and  in  every  case  a  searching  investigation  is  in- 
stituted, and  carelessness  or  negligence  heavily  punished. 


Car-Axle  Tests  on  the  Pennsylvania. 


The  Pennsylvania  Railroad  specifications  for  axles 
(adopted  March  2nd,  1883)  require  that  one  extra  axle  be 
furnished  with  every  hundred,  for  tests;  the  journals 
swagged,  and  axles  centred.  Passenger  axles  must  be  of 
steel,  and  rough  turned  throughout.  Two  test  pieces  are 
cut  from  an  axle,  ^  inch  diameter  and  2  inches  long 
which  may  be  taken  from  any  part  of  the  axle  provided 
the  center  line  of  the  test  section  is  1  inch  from  center 
line  of  axle.  It  is  required  to  show  a  tensile  strength  of 
80,000  pounds  per  Square  inch  ;  and  an  elongation  of  20 
per  cent.  If  less  than  75,000  pounds,  or  elongation  below 
15  per  cent.,  or  fractures  irregular,  the  axles  are  not 
accepted.  Steel  freight-car  axles  must  stand  without  frac- 
tures five  blows  at  20  feet  of  a  1,640- pound  weight  striking 
midway  between  supports  3  feet  apart ;  axle  turned  over 
after  each  blow.  Iron  freight  axles  are  to  be  hammered, 
and  the  iron  must  be  double-rolled  from  muck-bar  not 
exceeding  X  inch  thick ;  tough,  fibrous,  uniform,  and  free 
from  scrap.  Axle  must  stand  without  fracture  three 
blows  at  10  feet  and  two  blows  at  15  feet  from  same  ham- 
mer and  support  as  above. 


Automatic  Freight-Car  Brake  Tests. 

The  following  circular  has  been  issued  by  the  com- 
mittee appointed  by  the  Master  Car-Builders'  Association 
on  the  subject  of  freight-car  brakes  : 

At  a  meeting  of  the  committee  of  the  Master-Car  Builders'  Association 
on  freight-car  brakes,  held  at  Harrisburg,  January  6th,  1886,  it  was  decided 
to  abandon  the  tests  originally  proposed,  and  in  lieu  to  invite  the  manufac- 
turers of  freight-car  brakes  to  competitive  tests  to  be  held  at  Burlington 
Iowa,  July  13th,  1886,  and  April,  1887,  under  the  following  conditions  : 

1.  Each  brake  company  will  furnish,  fitted  with  its  brake,  fifty  30-foot  or 
34-foot  box-cars  of  40,000  pounds  capacity  ;  34-foot  cars  being  preferred. 
Each  car  to  be  equipped  with  brakes  on  both  trucks,  and  plain  cast  iron 
shoes.  The  cars  to  be  delivered  to  the  committee  free  of  charge  at  some 
point  on  the  Chicago,  Burlington  and  Quincy  Railroad  on  or  before  July 
7th,  1886. 

2.  The  first  test  will  take  place  at  Burlington,  Iowa,  on  the  Chicago,  Bur- 
lington and  guincy  Railroad  on  July  13th,  1886.  After  this  trial,  the  cars 
will  be  returned  to  the  owners  at  the  point  of  delivery,  and  put  into  gen- 
eral service. 

3.  An  endurance  test  under  the  supervision  of  the  roads  owning  the  cars 
will  then  take  place.  A  careful  record  of  the  cost  of  all  repairs  to  brakes 
will  be  kept  except  as  regards  the  foundation  brake  (beams,  shoes,  bU>cks, 
hangers  and  brake-levers.)  The  mileage  of  cars  while  undergoing  this 
endurance  test  will  be  kept  as  far  as  practicable,  and  all  brakes  are  to  be 
kept  in  constant  use  until  the  second  test  in  April,  1887. 

4.  In  April,  1887,  the  cars  will  be  returned  to  Burlington,  and  without  be- 
ing prepared  for  trial  the  July  tests  will  be  repeated. 

5.  Two  similar  eight-wheel  freight-engines  will  be  employed  in  the 
Burlington  tests.  These  engines  have  17  by  24-inch  cylinders  and  not 
less  than  51,000  {>ounds  on  the  drivers,  one  engine  to  be  equipped  with  the 
Westinghouse  driver-brake  and  the  other  with  the  Eames  vacuum  driver- 
brake.    Both  tender-trucks  to  be  fitted  with  brakes,  plain  wrought  iron 


shoes  to  be  used  on  engines ;  each  brake  company  to  have  the  option  of 
selecting  either  of  these  engines  for  use  in  the  trial  of  their  brake. 

6.  The  Chicago,  Burlington  and  Quincy  Railroad  will  not  be  held  re- 
sponsible for  mileage  of  cars  while  on  its  lines,  nor  for  any  damage  to  the 
cars  that  may  occur  through  the  inefficiency  of  the  brake. 

7.  Three  or  more  competitors  will  be  required  before  the  tests  will  lie 
entered  into.  Any  competitor  desiring  to  enter  the  tests  should  communi- 
cate with  the  chairmain  on  or  before  April  ist,  recommending  any  ftafjres 
of  device  that  should  be  brought  out  during  the  trials.  The  committee, 
prior  to  May  ist,  will  hold  a  meeting  to  formulate  the  rules  governing  the 
tests,  of  which  each  competitor  who  has  signified  his  intention  of  entering 
the  tests  will  be  apprised.  Competitors  will  be  required  to  submit  to  all 
tests  that  are  decided  upon  by  the  committee.  The  committee  are  not  in  a 
position  to  provide  equipment  for  these  tests,  but  regard  the  subject  as  of 
great  interest  to  railroad  companies,  and  trust  they  will  contribute  to  its 
success  by  furnishing  cars  to  the  competing  brake  c«mpanies,  and  afford 

them  any  other  reasonable  facilities. 

G.  W.  RHODES, 

.      '    .  W.  T.  HILDRUP, 

^  ■    ,     JOHN  S.  LENTZ, 

CoMiiiiitee. 

♦ 

The  Nuisance  of  Whistling. 


With  regard  to  the  whistling  of  locomotives  at  cross- 
ings the  report  of  the  Massachusetts  Railroad  Commission, 
just  issued,  says:  "  Four  petitions  have  been  acted  on, and 
whistling  has  been  forbidden  at  the  several  crossings 
covered  by  these  petitions.  The  board  believes  that  this 
legislation  is  wise.  They  agree  with  their  predecessors 
in  holding  that  the  value  of  the  whistle  as  a  danger-signal 
is  impaired  by  its  constant  use  as  a  mere  crossing-signal ; 
that  such  use  inflicts  a  heavy  penalty  upon  the  innocent 
to  protect  the  reckless  and  undeserving,  and  that  at  many 
crossings  the  whistle  is  simply  a  useless  annoyance.  It  is 
not  improbable  that  fatal  accidents  will  occur  at  some  of 
the  crossings  where  whistling  is  now  dispensed  with.  In- 
deed, it  is  certain  that  at  some  time  they  will  occur,  for 
such  fatalities  have  happened,  from  time  to  time,  when 
whistling  was  permitted  ;  and  its  cessation  will  not  relieve 
careless  people  from  danger.  But  such  accidents  will  not 
disprove  the  wisdom  of  the  law.  If  the  natural  horror 
arising  from  the  occurence  of  a  fatal  casualty  should  ever 
lead  to  a  condemnation  of  the  statute  and  to  a  demand 
for  its  repeal,  it  should  be  remembered  that  the  benefits 
of  the  law  are  constant,  although  they  are  not  visible  ; 
that  no  law  can  always  shield  men  from  the  results  of 
their  own  recklessness,  and  that  a  highway  crossing  acci- 
dent is  almost  impossible  under  any  state  of  law,  if  travel- 
ers will  use  ordmary  care." 


Report   of  the    New  York   Railroad   Commissioners 

for   1885. 


The  third  annual  report  of  the  Board  ol  Railroad  Com- 
missioners of  the  State  of  New  York  for  the  fiscal  year  end- 
ing September  30th,  1885,  is  a  large  and  complete  octavo 
volume  of  641  pages.  Apart  from  the  usual  statistical  mat- 
ter which  is  found  in  such  reports,  and  which  on  this  oc- 
casion is  full  and  accurate,  the  report  is  furnished  with  a 
valuable  appendix  containing  the  general  railroad  law,  and 
a  classification  of  all  law  relating  to  the  railways  of  the 
state.  The  report  shows  that  an  enormous  business  was 
done  on  the  railways  of  the  state  notwithstanding  the 
unprofitable  rates,  the  gross  earnings  being  $111,632,- 
961.47,  as  against  $120,227,871.72  the  year  before.  The 
operating  expenses  were  about  $6,000,000  less  than  in 
1884.  There  was  a  great  diminution  in  the  number  of 
accidents,  there  being  only  13  passengers  killed  and  90 
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injured.  In  1884  there  were  25  killed  and  in  1883,  40. 
One  hundred  and  thirty-seven  employes  were  killed  and 
771  injured,  while  261  other  persons  suffered  acciden- 
tal deaths.  The  report  says :  "  Probably  for  the  first  time 
since  railways  have  been  run  within  the  state  of  New  York 
can  it  be  said  that  a  year  has  elapsed  without  a  single 
passenger  being  killed  from  causes  beyond  his  own  con- 
trol. Such  was  the  fact  for  the  fiscal  year  ending  Sep- 
tember 30th,  1885."  The  physical  condition  of  the  rail- 
ways has  greatly  improved  within  the  last  two  years. 
The  following  is  an  outline  of  the  report,  showing  a  few 

of  the  grand  totals : 

1884.    .-.-  :  1885. 

Gross  earnings $11,632,961  $120,227,871 

Operating  expenses 77,125,826  83,240.858 

Net  earnings 34.457. '35  36,987,o'3 

Income  other  sources 6,244,808  6,237,025 

Interest* 24,644,451  26,817,711 

Taxes 4,874,334  4,640,323 

Dividends* 10,455,865  17,946,259 

Deficit 3,502,337  10,471,322 

Stock  and  debt 1,292,395,622  1,271,380,638 

Cost  roads  and  equipment 1,175,948,966  1,163,905,127 

Percentage  gross  income  to  cost 3.46  3.70 

Percentage  net  income  to  cost 1.09  1.18 

Percentajic  dividends  to  stock 1.60  2.76 

Mili-s  of  road  built 7, •?  11.40  7,317.04 

Tons  of  freight  carried  one  mile 9,902,683,295  9,326,068,865 

Increase  in  1885  of  6.18  per  cent. 
.Average  freight  earnings  per  ton  per  mile 

(ceits) 0.73  '   ,  0.83 

.Average  passengerearnings  per  passenger  .■   _• 

mile  (cents) 2.16  2.42 

♦Includes,  respectively,  interest  and  dividends  paid  by  lessors  from  ren- 
tals received  from  lessees,  as  follows  :  Interest,  i8b5,  $5,031,909  ;  1884,  $3,- 
827,045.     Dividends,  1885,  $3,427,453;  1884,  $3,308,472. 


An   Anecdote   of  General   McClellan's    Railw^ay  Days. 


It  is  said  that  soon  after  taking  charge  of  the  Ohio  and 
Mississippi  road  General  McClellan  issued  an  order  where- 
by a  passenger  without  a  ticket  or  fare  was  to  be  backed 
up  to  the  station  from  where  he  came  and  put  off  there. 
This  was  in  accordance  with  a  West  Point  sense  of  justice, 
however  impracticable  from  a  railway  standpoint.  One 
day  a  passenger  who  claimed  to  have  gotten  on  at  East 
St.  Louis  was  not  discovered  until  the  train  was  whirling 
for  Vincennes.  "  Little  Mac  "  happened  to  be  aboard, 
and  the  facts  were  reported  to  him  by  the  conductor. 
The  situation  was  awkward,  but  he  was  equal  to  the 
emergency.  Drawing  out  his  watch  he  said  :  "  The  south- 
bound express  is  due  in  an  hour-and-a-half.  Never  mind 
backing  down — I'll  give  him  a  pass  back  to  East  St.  Louis." 


Poppies  for  Railway  Road-Beds. 


The  chief  roadmaster  to  the  French  Government  rail- 
ways has  made  the  interesting  discovery  that  the  best 
plant  yet  discovered  for  consolidating  the  loose  soil  of  a 
newly  made  embankment  by  the  interlacing  of  its  roots  is 
the  double  poppy.  The  ordinary  grasses  or  clovers  em- 
ployed for  the  purpose  required,  he  says,  several  months 
for  the  development  of  their  comparatively  feeble  roots, 
while  the  double  poppy  germinates  in  a  few  days,  and  at 
the  end  of  three  or  months  its  roots  are  a  foot  long  and 
tightly  interlaced.  The  plant  is  an  annual,  but  it  sows 
itself  after  the  first  year.  In  France  it  is  among  the 
hardiest  of  the  common  plants. 


The  Proposed  Ship  Canal  Across  Ireland. 


The  proposed  ship  canal  across  Ireland  would  be  127 
ml]:;.^  i:i  length,  and  would  contain  thirty  locks.  For  ships 
of  looo  tons  the  cost  would  be  $40,000,000 ;  for  ships  of 


2,000  tons,  $60,000,000,  and  for  ships  of  5,000  tons  and  up- 
wards, $100,000,000.  If  built  on  this  scale  the  canal  would 
be  200  feet  wide  on  the  surface  and  100  feet  at  the  bottom. 
The  passage  through  the  canal  would  be  effected  by  a 
system  of  towage,  and  it  is  estimated  that  the  passage  of 
a  ship  from  Galway  Bay  to  Kingstown  would  occupy  be- 
tween twenty-four  and  thirty-six  hours. 


Another  Problem  in  Switching  and  Car-Drilling;. 


Another  problem  in  switching  and  drilling  cars  is 
here  given  the  readers  of  the  JOURNAL  for  solution.  Like 
the  one  published  in  the  December  number  this  problem 
was  presented  in  actual  practice  on  one  of  the  leading 
roads  of  the  country  and  was  solved  at  the  time. 

2  '  • 


SECTION   I     :  SECTION    II         ;.  8ECTI0N    111 

The  siding  is  entirely  occupied  by  three  trains,  each 
containing  a  number  of  cars,  which  trains  are  numbered 
I,  2  and  3.  The  locomotive  is  standing  on  section  ii  of 
the  track  with  a  train  of  a  number  of  cars,  which  train  is 
numbered  4.  The  locomotive  can  move  but  one  train  at 
a  time.    ■.■•.■■".'•■  •■'    ■.■  ;"'.-^\^  ■.■-■.■=■ '••v'--";  ■;.-',■/ 

Problem  :  To  transpose  trains  2  and  4,  leaving  trains  i 
and  3  in  their  original  positions,  and  without  making 
flying  switches. 


Railway  servants  seem  to  have  a  better  chance  in 
New  South  Wales  than  in  England,  says  an  English  ex- 
change. There  the  railways  are  in  the  hands  of  the  gov- 
ernment, and  there  exists  a  regular  system  of  promotion 
from  the  lower  ranks,  which  often  prevents  new  comers 
readily  obtaining  employment,  unless  possessing  excep- 
tional qualifications,  the  humblest  servant  having  a  chance 
of  rising  by  steadiness  and  ability  to  the  leading  positions 
m  his  department.;    -   .  ■    '    , '  -   .  ''  '   : 

The  cost  to  the  State  of  New  Jersey  of  defending  the 
railway  tax  suits  has  just  been  made  public  by  the  At- 
torney General  as  follows :  Counsel  fees,  $18,439.83  ;  engi- 
neer and  expert  testimony.  $15,138.91  ;  printing  returns  to 
writs,  testimony,  briefs,  etc.,  $5,196.60;  fees  to  masters, 
courts,  stenographers  and  other  expenses  of  takmg  testi- 
mony, $4,403.27  ;  total,  $43,178.61.  ■•• 

It  is  stated  that  a  prominent  business  house  at  Meta- 
moras,  Mexico,  has  received  notice  from  their  London 
correspondent  that  the  Mexican  National  Construction 
Company  has  borrowed  money  from  Maithiesen  &  Co., 
of  London,  to  continue  the  construction  of  that  road,  and 
that  work  will  be  resumed  inside  of  three  months. 

The  heaviest  locomotive  of  which  there  is  any  record 
is  a  passenger  tank-engine  of  the  Pennsylvania  Railroad. 
Its  weight  is  stated  to  be  120,000  pounds,  but  the  driving- 
wheel  is  only  60  inches  in  diameter.  The  fast  express 
engines  on  the  same  road  have  driving-wheels  78  inches 
in  diameter.  . 

One-fifth  of  all  the  coal  produced  in  the  United  States 
is  found  in  four  counties,  of  which  Pittsburgh  is  the  busi- 
ness center.  Nearly  one-third  of  the  product  is  converted 
into  coke.  There  are  100  coke-makers,  12,000  ovens,  and 
$13,000,000  invested.    Six  thousand  men  are  employed. 
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T^  LSEWHERE  in  our  columns  is  given  a  full  descrip- 
"^  tion  of  the  newly-created  relief  department  of  the 
Pennsylvania  Railroad,  which  has  been  in  operation  since 
the  first  of  this  month.  A  perusal  of  the  various  regula- 
lations  and  provisions  will  show  that  the  management  of 
the  road  has  devoted  careful  study  to  the  subject  and  has 
honestly  endeavored  to  provide  a  satisfactory  system  for 
the  relief  of  the  employes  of  the  road  in  cast  of  disability 
or  sickness,  and  for  relief  to  their  families  in  case  of  death. 
The  system  is  intended  to  reach  40,000  employes,  and 
with  their  families  nearly  200,000  persons  will  be  benefited 
by  the  regulations  of  the  relief  department.  With  the 
general  operation  of  the  system  no  fault  can  be  found. 
It  is  wisely  conceived  and  equitable  treatment  is  assured 
every  benefiiciary.  The  small  payments  which  the  mem- 
bers are  to  make  for  the  maintenance  of  the  department 
have  been  classified  in  such  manner  that  the  benefits  of 
the  system  are  within  the  reach  of  all,  and  it  is  not  to  be 
questioned  that  the  finances  of  the  department  will  be 
admirably  and  irreproachably  managed.  In  every  detail 
there  is  the  sign  of  careful  forethought  and  deliberation. 

And  yet  the  employes  do  not  appear  to  enter  with 
unanimous  zeal  into  the  spirit  of  the  undertaking.  Con- 
siderable complaint  is  made  that  the  road  is  forcing  its 
employes  into  a  system  of  mutual  benefit  which  does  not 
appeal  to  them  as  the  best  that  could  be  devised.  It  is 
stated  that  the  employes  themselves  are  and  have  been 
contributors  to  a  beneficiary  fund  of  their  own  and  that 
the  labors  of  the  management  is  a  work  of  supererogation. 
Judging  by  the  utterances  of  a  number  of  the  Pennsyl- 
vania's employes  publicly  made  in  the  daily  papers,  the 
management  of  the  road  has  not  received  thanks  for  its 
efforts  in  behalf  of  its  subordinates— efforts  that  certainly 
were  entirely  unselfish.  ^ 

Perhaps  for  this  state  of  affairs  the  much-vaunted 
American  trait  of  independence  is  in  great  part  respon- 
sible. The  average  railway  employe  in  an  intelligent  man 
and  a  member  of  that  proud  class  known  as  skilled  labor. 
In  no  other  class  of  persons  is  to  be  found  a  greater  will- 
ingness to  assist  unfortunate  bretheren  or  a  more  unsel- 
fish generosity.  Mutual  benefit  associations  flourish 
among  this  class  to  a  marvelous  extent  and  are  blessed 
with  a  prosperity  that  is  envied  by  strictly  business  or- 
ganizations designed  to  effect  similar  results.  There  is 
an  espri'i  de  corps  among  the  railway  employes  which  is 
rigidly  and  proudly  maintained.  But  the  railway  em- 
ployes desire  to  control  the  associations  and  relief  depart- 
ments themselves.  They  wish  to  feel  that  they  alone  are 
responsible  for  the  proper  workings  of  the  organizations 
and  that  they  alone  are  benefiting  their  unfortunate  co- 
workers. Any  supervision  on  the  part  of  the  management 
of  a  road  is  thought  to  be  an  unwarrantable  intrusion,  and 
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the  relief  accorded  under  these  circumstances  is  felt  to 
partake  of  an  eleemosynary  character.  ■'  "■'-"■ 

Independence  is  a  noble  trait,  but  like  many  other  v^ery 
noble  traits  it  is  liable  to  work  mischief  if  unrestrained. 
No  man  who  works  for  wage  is  independent,  from  the 
President  of  the  United  States  down  to  the  humblest 
laborer.  He  is  answerable  to  somebody  and  is  responsible 
for  the  proper  performance  of  his  duties.  The  pride  of 
the  employes  in  being  their  own  financial  managers  is  a 
foolish  pride.  It  can  hardly  be  expected  that  they  can  as 
skillfully  control  the  receipt  and  disbursement  of  large 
sums  of  money,  in  the  aggregate,  as  men  who  by  training 
and  experience  are  expressly  fitted  for  such  duties.  Nor 
do  we  believe  that  they  would  themselves  lay  claim  to 
equal  capacity  for  such  duties.  But  they  love  the  feeling 
of  independence,  and  the  prosperity  of  their  relief  assso- 
ciations  are  matters  of  personal  pride  to  their  managers. 
Under  the  circumstances  we  are  not  surprised  that  the 
organization  of  the  Pennslyvania's  relief  department  has 
been  rather  cooly  received  by  its  intended  beneficiaries, 
and  simply  for  the  reason  that  the  employes  were  not 
consulted.  Had  the  management  of  the  road  sought  a 
conference  with  its  employes,  submitted  its  present  plan 
of  relief  and  requested  their  cooperation,  it  would  doubt- 
less have  been  accorded  ;  but  this  omission  has  aroused  a 
feeling  of  antipathy  to  the  proposed  system. 

It  is  highly  probable  that  ultimately  all  opposition 
to  the  Pennsylvania's  relief  department  will  v^anish,  and 
that  it  will  result  in  incalulable  benefit  to  the  employes  of 
that  vast  railway  system  controlled  by  the  corporation ; 
but  other  roads  may  learn  a  little  lesson  from  the  discon- 
tent which  the  official  circular  of  the  management  has 
aroused.  In  aiding  employes  the  surest  way  to  gain 
appreciation  is  to  secure  cooperation,  and  to  obtain  the 
latter  the  impression  should  be  conveyed  that  the  aid  is 
self-given.  Nine  times  out  of  ten  the  employes  of  a  road 
would  willingly  adopt  any  fair  system  of  mutual  relief 
that  the  management  might  submit ;  but  they  desire  to  be 
consulted,  and  to  that  extent  they  are  perhaps  justifiable. 
In  so  doing  the  management  would  minister  to  the  pnde 
of  its  subordinates,  it  is  true,  but  a  proper  pride — the 
pride  of  manly  self-reliance.    .  .      v:     .       ,. 


HERE'S  A  STATE  OF  THINGS 


"  I  ''HE  New  Jersey  legislature  has  adopted  a  resolution 
denyingthe  right  of  the  United  States  to  give  permis- 
sion for  the  building  of  a  bridge  across  Staten  Island  sound, 
or  rather  claiming  that  the  permission  of  congress  alone  is 
not  sufficient,  the  sovereign  state  of  New  Jersey  having 
the  final  say  in  the  matter.  In  fact,  to  judge  by  some  of 
the  printed  utterances  of  the  New  Jersey  legislators,  there 
will  sooner  be  war  and  secession  than  a  surrender  of  the 


statal  rights.  But  all  the  same  the  conviction  is  dawning 
that  the  bridge  will  ultimately  be  built.  In  all  probability 
the  original  locality  selected  will  be  abandoned  and  the 
bridge  constructed  at  a  point  where  it  will  less  interfere 
with  navigation  ;  but  it  is  doubtful  if  the  project  will  be 
defeated  even  with  the  powerful  opposition  now  arrayed 
against  it.  And  thereafter  Jerseymen  will  continue  to 
curse  forever  and  forever  the  memory  of  those  sweetly  in- 
nocent commissioners  who  ceded  Staten  Island  to  New 
York  when  by  every  law  of  geography  and  common-sense 
it  clearly  belonged  to  New  Jersey.  And  to  add  to  the 
complexities  of  New  Jersey  legislation  the  supreme  court 
of  that  state  has  just  decided  that  the  Railroad  Tax  Bill  of 
1884  is  unconstitutional,  and  the  state  is  thus  left  without 
money  in  its  treasury  and  with  the  necessity  of  refunding 
the  large  sums  collected  from  the  railways  during  the  p>ast 
vear.     Truly  poor  Jersey  is  beset  with  dilTicullies. 


RAILWAY  CONSTRUCTION    IN    THE   SOUTH. 


A  MID  the  general  depression  which  has  characterized 
railway  construction  in  this  country  for  the  past 
two  years,  it  is  encouraging  to  note  that  in  the  south 
railway  enterprise  has  steadily  been  developing.  During 
the  year  just  passed,  727  miles  of  new  road  were  con- 
structed in  the  southern  states,  or  one-fourth  of  the  total 
yearly  construction  of  the  country.  In  the  past  five  years 
there  has  been  an  increase  of  railway  construction  in  the 
south  of  9,323  miles,  a  favorable  comparison  with  any  of 
the  great  sections  of  the  country,  and  this  enterprise  has  ■ 
been  carried  through  by  a  hitherto  stagnant  division  of 
the  nation.  The  new  construction  in  Virginia  during  • 
these  five  years  has  been  nearly  800  miles,  a  construction 
exceeded  during  the  same  period  in  two  states  only — Texas 
and  Arkansas.  In  relation  to  increase  of  population  un- 
doubtedly the  southern  states  have  taken  the  lead  in  rail- 
way construction  ;  and  this  is  as  it  should  be.  For  twenty 
years  enterprise  of  all  kind  has  lam  dormant  in  the  " 
south,  and  southern  railways  have  been  the  synonym  for 
lack  of  progress,  discomfort  and  general  inanition.  It  is 
evident  that  the  old  south  has  at  last  awakened  and  that 
its  great  resources  are  to  be  vigorously  utilized.  ■- 

And  it  is  in  the  south  that  railway  construction  can 
safely  be  pushed  and  encouraged.  There  it  can  be  devel- 
oped without  fear  of  undue  competition,  paralleling,  and  ' 
consequent  bankruptcy.  Under  the  new  conditions  that 
have  arisen  since  the  war,  the  south  is  a  vastly  different 
section  of  country  from  what  it  was  m  ante-bellum  days. 
The  planter  has  given  place  to  the  manufacturer  ;  north- 
ern capital  is  seeking  investment  in  southern  industries, 
and  northern  enterprise  has  demanded  greater  facilities 
for  transportation.  Awakened  from  the  apathy  which  ;.: 
seized  him  upon  the  surrender  of  Lee  and  the  utter  anni- 
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hilation  of  the  hopes  of  the  Confederacy,  the  southerner 
has  again  taken  up  his  citizenship  in  the  United  States, 
and  is  seeking  in  the  only  sensible  way  to  regain  what  he 
lost  in  the  unhappy  struggle.  The  abolition  of  slavery 
has,  too,  introduced  the  feature  of  competition  in  south- 
ern labor,  and  practically  the  south  is  a  new  and  undevel- 
oped land.  Its  resources  are  great.  There  is  scarcely  an 
industry  that  cannot  be  introduced  under  auspices  that 
will  insure  its  success,  and  the  true  mettle  of  the  south- 
erner is  rapidly  asserting  itself.  Under  all  these  circum- 
stances there  is  a  loud  and  imperative  demand  for  railway 
construction  in  that  fertile  section  of  the  country,  and 
the  call  is  being  heeded.  Of  course  the  matter  can  be 
overdone,  but  there  is  a  vast  amount  of  new  construction 
yet  to  be  accomplished  in  the  south  before  there  is  a  glut 
of  railway  facilities — which  unfortunately  is  not  the  case 
in  the  north — and  the  eye  of  the  railway  capitalist  and  in- 
vestor is  turned  to  that  long  abandoned  section  as  the 
likeliest  field  for  profitable  investment. 


EDITORIAL  NOTES. 


Certainly  a  recent  spectacle  in  the  assembly  cham- 
ber at  Albany  was  not  creditable  to  legislative  honor. 
Upon  an  announcement  from  the  clerk,  our  worthy 
assemblymen  flocked  like  sheep  to  the  fore  and  received 
passes  from  certain  railways  of  the  state.  The  legislative 
pass  is  a  stumbling-block  in  the  way  of  honest  legis- 
lation and  we  incline  to  the  belief  that  the  best  plan  is 
that  pursued  in  New  Jersey.  There,  certain  state  officials 
and  members  of  the  legislature  are  entitled  to  passes  as  a 
matter  of  right,  and  in  receiving  them  they  are  under  no 
obligations  to  the  corporations.  And  yet  with  all  this  it 
is  sometimes  hinted  that  the  railways  have  occasionally 
influenced  legislation  in  New  Jersey. 


* 


During  the  past  year,  forty-four  railway  companies  in 
this  country  passed  into  the  control  of  the  courts.  A 
mileage  was  here  represented  of  8,386,  debts  of  $198,- 
000,000,  and  a  capital  stock  of  $187,000,000.  This  is  not 
a  very  cheerful  record,  and  its  cheerfulness  is  not  en- 
hanced by  the  fact  that  the  vast  interests  of  these  roads 
are  to  be  controlled  by  receivers.  The  railway  receiver  is 
not  in  very  good  flavor  at  present,  and  as  an  institution 
he  is  not  popular. 


*      * 


From  statistics  gathered  by  Mr.  Edward  Atkinson, 
it  is  shown  that  the  railway  property  of  the  United  States 
comprises  one-fifth  of  the  accumulated  capital  ot  the 
country,  that  it  gives  employment  to  650,000  people,  and 
that  it  annually  moves  400,000,000  tons  of  freight,  one- 
half  of  which  is  fuel  and  food.     It  is  further  shown  that 


so  cheaply  is  this  freight  transported  that  the  Massachu- 
setts mechanic  can  procure  the  transportation  of  one 
year's  supply  of  food  from  a  distance  of  1,000  miles  for  a 
single  day's  wages.  After  weighing  these  cold  facts  care- 
fully, and  gathering  their  full  import,  no  one  can  wish  for 
a  return  of  the  "  good  old  days  "  when  the  sound  of  the 
locomotive  whistle  was  not  heard  in  the  land. 


The  February  Century,  the  "midwinter  number,"  con- 
tinues its  war  series  in  three  interesting  illustrated  articles: 
"  Preparir.g  for  the  Wilderness  Campaign,"  from  the  per- 
sonal memoirs  of  General  Grant ;  "  Our  March  Against 
Pope,"  by  General  Longstreet,  and  "  With  Jackson's  Foot- 
Cavalry  at  the  Second  Manassas,"  by  Allen  G.  Redwood. 
In  addition  there  are  a  number  of  valuable  memoranda  of 
the  civil  war  by  prominent  officers.  Henry  Eckford  con- 
tributes a  paper  on  Antoine  Louis  Barye,  beautifully  illus- 
trated, and  Mrs.  Schuyler  Van  Rensselaer,  the  fifth  of  the 
illustrated  series  on  "  Recent  Architecture  in  America," 
the  subject  being  "  City  Dwellings."  Among  the  open 
letters  of  this  issue  is  an  interesting  correspondence  from 
a  number  of  leading  authors  on  the  subject  of  "Inter- 
national Copyright."  Altogether  the  "  midwinter  num- 
ber "  is  an  exceptionally  strong  one.  ! 

"  Chests  and  Cabinets,"  by  J.  Hungerford  Pollen  ;  "  An 
Atelier  des  Dames,  '  by  E.  CE.  Somerville,  and  "Art  in 
Persia,"  by  William  Holmden,  are  among  the  illustrated 
articles  in  Cassell's  Magazine  of  Art  for  March.  The 
number  is  an  exceedingly  interesting  one.  The  Quiver 
and  the  Fatnily  Magazine,  issued  by  the  same  house,  are 
also  excellent  numbers.  Messrs.  Cassell  &  Co.  have  re- 
cently inaugurated  a  cheap  library  of  standard  works 
known  as  the  National  Library,  and  edited  by  Prof. 
Henry  Morley.  The  first  of  the  series,  "  My  Ten  Years' 
Imprisonment,"  by  Silvio  Pellico,  translated  from  the 
Italian  by  Thomas  Roscoe,  has  been  issued  and  is  sold 
for  ten  cents. 

The  first  number  of  Outing  since  its  removal  to  New 
York  is  an  excellent  one  and  contains  a  number  of  inter- 
esting contributions  and  spirited  illustrations.  Com- 
mencing with  the  March  number,  Mr.  Theodore  Roose- 
velt, the  well-known  ex-assemblyman  of  this  city,  will 
contribute  a  series  of  articles  on  "  Big  Game  Shooting  in 
the  Rockies,"  which  will  be  fully  illustrated.  With  the 
March  issue  Mr.  Poultney  Bigelow  assumes  editorial 
charge  of  the  publication.  -  »' 

Railway  Life,  a  weekly  journal  devoted  to  Canadian 
railway  interests,  has  appeared  in  Toronto,  Ont.,  and  the 
railway  press  of  this  country  can  well  aff^ord  to  welcome  a 
contemporary  across  the  border.  The  first  issue  is  an  ex- 
cellent one,  and  its  success  should  be  assured.  The  sub- 
scription price  is  $2  per  year. 

The  eighth  annual  report  of  the  Board  of  Commissioners 
of  the  State  o!  Iowa  is  received  and  shows  that  they  have 
been  painstaking  in  collecting  their  information,  which  is 
contained  in  a  volumne  of  608  pages.  A  brief  outline  of 
the  report  was  published  in  the  January  Journal.     | 

The  printed  report  of  the  nineteenth  annual  convention 
of  the  Master  Car-Builders'  Association,  at  Old  Point 
Comfort,  Va.,  June  9th-i2th  last,  has  been  received. 
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American  Street-Railway  Association. 

President.— Julius  S.  Walsh,  President  Citizens'   Railway  Company, 
St.  Louis,  Mo. 

First  Vice-President.— VfWWaim  White,  President  Dry  Dock,  East  Broad- 
way and  Battery  Railroad  Company,  New  York  City. 

Second  Vice-President.— Q.  B.  Holmes,  President  Chicago  City  Railway 
Company,  Chicago,  111. 

Third    Vice-President. — Samuel     Little,    Treasurer    Highland     Street- 
Railway  Company,  Boston,  Mass. 

Secretary  and  Treasurer .—WiWia^m  J.  Richardson,  Secretary   Atlantic 
Avenue  Railroad  Company,  Brooklyn,  N.  Y. 
Office  of  the  Association,  cor.  Atlantic  and  Third  Avenues.  Brooklyn,  N.Y. 

The  Fifth  Annual  Convention  of  the  Association  will  meet  in  Cincin- 
nati, O.,  on  Wednesday,  October  20th,  1886. 


STREET-RAILWAY   FRANCHISES. 


np*  HE  bestowal  of  franchises  for  the  operation  of  street- 
railways  through  the  streets  of  a  city  is  a  subject 
which  is  attracting  considerable  attention.  Ordinarily 
there  are  three  ways  in  which  franchises  are  granted,  and 
two  of  them  are  open  to  objections.  There  is  the  fran- 
chise granted  in  consideration  of  a  definite  payment  in 
cash  to  the  municipality  ;  another  granted  in  considera- 
tion of  an  annual  payment  of  a  certain  per  cent,  of  the 
earnings,  and  still  another  where  the  grantees  of  the 
franchise  assure  a  definite  percentage  of  the  earnings  in 
addition  to  a  definite  sum  paid  upon  the  receipt  of  the 
franchise.  Possibly  none  of  these  methods  are  wholly 
without  objection,  but  at  present  public  opinion  seems  to 
to  indicate  that  the  second  method  is  the  best.  And  we 
take  the  liberty  of  differing  from  public  opinion.  It  is  an 
easy  thing  to  assure  a  percentage  of  the  earnings  to  the 
city,  and  any  irresponsible  parties  can  rush  into  a  street- 
railway  speculation  when  the  only  prerequisite  is  an 
assurance  of  a  payment  of  a  certain  portion  of  their 
receipts.  When  it  comes  to  the  absolute  payment  of  a 
definite  sum  into  the  city's  treasury  there  is  likely  to  be 
greater  deliberation,  and  the  enterprise  will  not  be  under- 
taken except  with  the  determination  to  operate  the  road 
as  energetically  as  possible.  Of  course  in  the  payment  of 
this  sum  there  is  the  probability  that  the  city  will  bestow 
the  franchise  for  less  than  it  is  worth,  and,  therefore,  the 
third  method  offers  a  safeguard  to  avert  this  probable 
underselling.  The  cash  payment  is  a  guarantee  of  good 
faith,  and  the  payment  in  addition  of  a  certain  percentage 
of  the  earnings  is  the  city's  profits.  Decidedly  we  should 
say  that  the  latter  method  was  the  most  desirable  of  the 
three.  :_  ■y^'-  ■''--'■  ::-'"■■■  ■'-'''■■''■'':■■■:■':■  .'■'/■.-■[''''■■  "•../"•^  '■  '  -■ 
In  the  manner  of  sale  of  franchises  there  is  also  a  strong 
feeling  that  they  should  be  put  up  at  public  auction  and 
sold  to  the  highest  bidder,  which  seems  right  enough 
on  its  face ;  but  in  so  doing  the  city  should  reserve  the 
right  to  reject  any  or  all  bids  if  it  is  deemed  best  in  the 
interest  of  the  public  so  to  do.    The  purchasers  of  a  street- 


railway  franchise  should  be  persons  whose  names  inspire 
confidence  that  the  road  will  be  well  managed,  and  a  definite 
period  should  be  fixed  within  which  the  road  should  be  put 
in  operation.  By  this  means  mere  speculators  would  be 
discouraged  and  the  "  freezing  out  "  of  a  legitimate  bidder 
rendered  impossible.  It  is  of  the  highest  importance  to 
a  city  that  its  street-railways  shall  be  well  managed,  for 
poorly  managed  and  equipped  roads  are  a  detriment  to 
municipal  prosperity.  A  guarantee  of  good  management 
cannot  be  assured  by  a  long  purse  alone,  and  the  unre- 
stricted sale  of  a  franchise  to  the  highest  bidder,  irrespec- 
tive of  the  latter's  standing  and  resp)onsibility,  is  not  likely 
to  prove  productive  of  the  best  results. 


Gradually  the  mystery  surrounding  the  granting  of 
the  franchise  of  the  Broadway  surface  road  is  being  un- 
ravelled, and  there  is  reason  to  believe  that  the  committee 
on  railroads  of  the  New  York  senate,  which  has  the  investi- 
gation of  the  matter  in  charge,  is  composed  of  very  differ- 
ent timber  from  the  famous  Gibes  committee  with  its 
great  cry  and  little  wool.  As  we  said  before,  the  fullest 
light  thrown  on  this  deep  subject  is  highly  desirable  both 
on  grounds  of  public  honor  and  in  the  interesfs  of  street- 
railways.  Putting  aside  the  question  of  morality  which 
enters  into  the  subject,  in  the  end  street-railways  would 
find  it  far  more  costly  to  secure  franchises  through  bribery 
than  by  legitimate  and  above-board  means.    . 


DANGERS  OF  THE  CABLE  SYSTEM. 


BY   W.    W.    HANSCOM,    M.    E. 
[Written  for  the  American  Railroad  Journal.  ] 


It  seems  proper  that  in  the  operation  of  any  system  61 
transit  for  people,  a  knowledge  of  the  dangers  pertaining 
to  that  system  should  be  known  and  intelligently  dis- 
cussed in  order  that,  if  possible,  they  may  be  eliminated. 
If  this  is  not  entirely  practicable  such  means  should  be 
provided  as  will  lessen  the  dangers  to  the  greatest  possible 
extent,  and  the  public  be  informed  so  that  it  may  not 
contribute  to  any  injury  which  might  occur.  The  cor- 
porations which  operate  such  a  system  should  also  give  to 
the  travelers  such  information  as  will  enable  them  to 
exercise  prudence  when  either  riding  or  passing  in  the 
vicinity  of  trains  either  stationary  or  in  motion. 

This  article  is  called  forth  by  an  item  in  the  American 
Machinist,  of  November  21st,  1885,  referring  to  an  acci- 
dent which  occurred  in  Philadelphia  on  the  cable  road  in 
that  city.  It  is  stated  that  "  one  of  the  grips  became 
entangled,  the  grip-man  was  unable  to  release  it,  and  the 
result  was  that  the  motor  to  which  it  was  attached  came 
in  collision  with  a  transfer-car  drawn  by  horses  which 
passes  over  a  part  of  the  cable  road  between  Fortieth  and 
and  Forty-first  streets  on  Market,  and  seriously  injured 
four  persons,  killing  two  horses  attached  to  the  transfer- 
car,  and  damaging  a  number  of  motor-cars  as  well  as  the 
transfer-car." 

From  the  experience  which  the  cable  road  companies 
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in  San  Francisco  have  had,  it  seems  probable  that  the 
immediate  cause  of  the  entanglement  of  the  cable  with 
the  grip,  was  an  uneveness  in  the  cable,  due  to  a  part  of 
one  of  the  strands  of  the  cable  being  loosened  and  the 
end  of  the  strand,  being  gradually  drawn  out,  projecting 
sufficiently  so  that  it  would  not  pass  through  the  jaws  of 
the  grip  when  the  car  was  standing  still  and  the  cable 
was  moving  ;  the  result  being  that  as  the  projecting  end 
of  the  strand  struck  the  grip,  refusing  to  pass  through  the 
grip,  it  would  be  held  while  the  rest  of  the  strands  would 
pass,  and  this  strand  would  be  stripped  along  the  cable 
forming  a  bunch  of  coils  around  the  rest  of  the  cable  un- 
til the  resistance  would  be  sufficient  to  start  the  car  and 
keep  it  moving  with  the  speed  of  the  cable  until  notice 
could  be  given  at  the  engine-house  and  the  cable  be  stop- 
ped ;  or,  as  was  the  case,  persons  were  seriously  injured 
and  much  damage  done  before  the  cable  could  break 
away  from  the  grip  and  with  its  accumulated  bunch  of 
"  strand  "  pass  into  the  engine-house  where  it  would  be 
seen  and  stopped.  It  may  be  easily  shown  how  the  bunch 
is  formed  by  taking  a  piece  of  twine  and  loosening  one 
strand  and  pushing  this  strand  along  the  rest,  as  is  some- 
times done  in  trying  to  separate  one  strand. 

In  the  operation  of  cable  roads  the  danger  lies  in  the 
fact  that,  as  the  cable  is  always  moving  while  the  cars  are 
on  the  street,  and  also  while  they  are  stopped  for  the  tak- 
ing up  or  letting  down  of  passengers,  many  people  would 
naturally  cross  m  front  of  a  stationary  car  supposing 
entire  safety  in  so  doing,  while  those  driving  teams  under 
the  same  idea  would,  when  the  car  is  moving — kowing  the 
ease  with  which  the  car  can  be  stopped  ordinarily — not 
hurry  in  getting  off  track  when  gomg  in  front  and  in  the 
same  direction  as  the  car. 

While  this  condition  of  affairs  is  fraught  with  much 
danger  to  the  public,  it  can  so  easily  be  avoided  that  its 
occurrence  would  be  exceedingly  rare  except  under  extra- 
ordinary circumstances  over  which  the  cable  road  com- 
pany might  be  excused  from  having  control. 

In  the  manufacture  of  the  cables  for  roads  they  are 
made  of  such  a  length  that  only  one  splice  in  the  length 
of  each  cable  entering  the  engine-room  is  required.  The 
splice  usually  requires  a  length  of  from  one  hundred  to 
one  hundred  and  twenty  feet,  and  the  ends  of  the  strands 
are  not  all  of  the  same  length  ;  thus  one  strand  being  one 
hundred  feet  long,  the  next  would  be  eight  or  ten  feet 
shorter  and  so  on,  the  object  being  to  make  the  diameter 
of  the  cable  at  the  splice  uniform  with  the  rest  of  the 
cable.  For  a  few  feet  where  the  ends  of  the  strands  come, 
the  hemp-core  of  the  cable  is  taken  out  and  the  strand 
tucked  in  its  place,  so  that  the  surrounding  strand  protects 
the  end  of  the  strand  which  has  been  tucked  into  the 
center  from  abrasion  by  the  jaws  of  the  grip  as  the  cable 
passes  through  it.  Sometimes  in  making  this  splice  the 
end  is  not  properly  tucked,  and  in  time  the  end  of  the 
strand  works  out  from  the  center  through  the  other 
strands  surrounding  it,  and  gradually  projects  above  the 
others  until  it  cannot  pass  through  the  grip,  and  it  is 
caught,  resulting  in  more  or  less  injury  and  damage  to 
persons  and  property.    ;  -  ^ 

When  cables  were  first  used  for  street-roads  in  San 
Francisco,  such  experiences  were  had  (fortunately  with- 
out injury  to  persons)  of  the  "stranding"  of  cables  until 
continued  use  and  increasing  knowledge  indicated  that 


the  life  of  a  cable  for  safety  could  be  exhausted  without 
any  stranding.  At  first  the  constant  attention  which 
seemed  necessary  was  onerous,  but  the  habit  became 
almost  a  second  nature,  and  now  and  for  years  past  con- 
stant familiarity  with  and  care  of  cables  have  educated 
so  many  that  the  slightest  unusual  appearance  of  the 
cable  is  instantly  noted  and  attended  to  without  any  ap- 
parent forethought,  and  now  no  stranding  can  occur 
without  criminal  negligence. 

In  the  early  days  of  cable  roads  ideas  of  economy  in- 
duced the  use  of  cables  where  appearances  indicated  that 
they  were  liable  to  give  out  or  "  strand  "  at  any  time,  but 
now  these  ideas  have  been  banished  and  the  life  of  the 
cables  are  limited  to  a  known  condition  of  safety  from 
such  accidents  as  lately  occurred  in  Philadelphia. 

When  cable  roads  are  properly  constructed  and  are 
efficiently  supervised,  the  accidents  and  injury  to  travel- 
ers and  others  are,  it  is  believed,  less  than  by  any  other 
means  in  use  for  transit. 


DISEASES 


COMMON     TO     CAR-HORSES     AND 
THEIR    TREATMENT.  I    : 


[Report  of  the  Special  Committee  read  at  the  recent  Convention 
of  the  American  Street-Railway  Association.] 

Recognizing  the  fact  that  an  essay  upon  the  import- 
ant subject  assigned  your  committee  should  emanate 
from  one  versed  in  the  treatment  of  equine  diseases,  and 
desiring  to  present  a  report  worthy  your  careful  consider- 
ation, we,  at  an  early  date  after  receiving  notice  of  our 
appointment,  arranged  with  Dr.  W.  H.  Arrowsmith,  of 
Jersey  City,  a  graduate  of  the  American  Veterinary  Col- 
lege, of  New  York,  to  prepare  an  article  on  "  Diseases 
Common  to  Car-Horses  and  Their  Treatment."  To  treat 
of  all  diseases  common  to  car-horses  would  occupy  too 
much  of  the  time  of  the  association  ;  we  have,  therefore, 
restricted  this  article  to  glanders,  pneumonia,  colics  and 
cerebro-spinal  meningitis. 

The  paper  as  prepared  we  have  carefully  revised  and 
now  submit  for  your  consideration.  i  .  - 

C.  B.  Thurston,    j  „ 

.  „    -  ]-  Commit tt\ 

-   James  K.  Lake,      S      i      •  :  . 

SOME  OF  THE   DISEASES   INCIDENT  TO  CAR-HORSES. 

It  will  not  be  the  object  of  this  essay  to  consider  all  the 
diseases  that  are  to  be  met  with  in  surface  railroad  stables, 
but  to  review  some  of  the  most  frequent  and  fatal  diseases, 
to  explain  their  causes,  symptoms,  pathology,  and  most 
rational  treatment ;  to  advise  in  regard  to  their  contagi- 
ousness, their  diagnosis,  and  what  prophylactic  measures 
may  be  used  to  prevent,  and  what  methods  may  be  em- 
ployed to  impede  their  progress. 

We  will  first  consider  the  disease  known  as 

GLANDERS,   OR   FARCY, 

a  disease  which  is  not  only  fatal  to  horses,  but  also  fatal 
and  innoculable  to  man  and  other  animals. 

Glanders  is  a  purely  infectio-contagious  disease,  due  to 
a  specific  germ  or  virus,  the  local  manifestations  of  which 
are  peculiar  cancers  or  ulcers  on  the  mucous  membrane 
of  the  nose,  with  a  viscid  purulent  discharge,  ulceration 
of  the  mucous  membrane,  of  the  sinuses  of  the  head 
larynx   and  traches,   tubercles  and  ulcers  in  the  lungs, 
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suppurating  ulcers  upon  the  skin  and  within  the  con- 
nective tissues,  and  which  are  known  farcy  buds,  and 
enlargement  and  induration  of  the  lymphatic  vessels  and 
glands  of  the  body. 

Glanders  was  known  and  described  as  early  as  the 
fourth  century,  A.  D.,  and  again  in  the  sixteenth  century  ; 
it  was  described  by  writers  on  veterinary  subjects  to  be 
the  cause  of  syphilis  in  man  from  the  fact  that  glanders 
appeared  among  the  horses  at  the  same  time,  and  caused 
as  much  havoc  as  did  syphilis  among  the  soldiers  at  the 
famous  siege  of  Naples. 

But  among  all  the  early  writers  none  were  familiar  with 
the  true  pathology  of  the  disease.  Some  looked  to  the 
head,  the  lungs,  and  the  stomach  as  its  seat ;  others 
asserted  that  it  did  not  extend  beyond  the  pituitary  mem- 
brane of  the  nose  ;  and  it  was  not  till  the  latter  part  of 
the  seventeenth  century  that  the  contagiousness  of  the 
disease  began  to  be  questioned.  In  the  early  part  of  this 
century,  although  the  contagiousness  of  the  disease  was 
acknowledged,  still  the  opinion  was  held  that  it  appeared 
only  among  those  horses  that  were  poorly  fed  and 
watered  ;  that  were  required  to  undergo  severe  exertions 
upon  insufficient  food,  and  that  were  stabled  in  buildings 
that  were  poorly  ventilated  and  drained,  and  where  all 
care  to  hygiene  had  been  neglected  ;  and  it  was  not  till 
1868,  that  it  was  without  doubt  proven  by  Gerlach  to  be 
of  a  strictly  infectious  and  contagious  nature.     : 

Glanders  is  due  to  a  virus  or  germ  which  is  both  trans- 
missible and  fixed.  This  specilic  infecting  germ  or  virus 
exists  in  the  various  secretions  and  fluids  of  the  body,  and 
which  when  taken  into  a  healthy  organism  will  produce 
glanders. 

Certain  discharges  and  secretions  from  the  aff^ected 
animal  apparently  contain  the  virus  in  a  more  virulent 
form,  thus :  The  virus  from  the  nasal  or  the  discharge  from 
any  cancer  or  farcy  bud  on  the  body,  when  taken  into 
the  system  of  a  healthy  animal  seems  to  act  with  greater 
potency  than  does  that  from  the  blood,  urine,  perspiration 
or  excreta;  still  innoculations  from  any  of  the  secretions 
will  produce  glanders.     .--;-.-..:  :  V      V     •  • ' 

Glanders  cannot  be  produced  spontaneously ;  nor  are 
there  any  influences,  bad  hygiene,  overwork,  improper 
feeding,  or  any  other  cause  capable  of  producing  the 
disease  apart  from  the  infecting  virus,  although  the  above 
conditions  are  predisposing.  It  is  a  purely  infectious 
and  contagious  disease ;  were  it  so  that  the  disease  could 
be  produced  apart  from  its  peculiar  specific  contagion, 
more  than  half  the  horses  in  our  railroad  stables,  and  all 
the  horses  among  the  poorer  class  of  horse-owners,  would 
be  affected  with  the  disease.  Glanders  is  transmissible  to 
man,  and  to  all  domesticated  animals  except  cattle. 

Both  practical  and  experimental  experience  sufficiently 
proves  that  the  virus  of  glanders  is  a  transmissable  and 
fixed  principle.  Whatever  material,  be  it  harness,  cribs, 
bedding,  or  some  stable  utensil,  that  become  polluted  with 
the  discharge  from  the  nasal  cavities  or  secretions  from 
the  cutaneous  ulcers,  will  retain  the  dangerous  properties 
for  a  long  time,  and  will  act  as  a  source  of  contagion. 
Again  experiments  have  fully  proven  that  the  perspiration 
or  the  expired  air  from  the  lungs  of  an  affected  horse  will 
readily  produce  the  disease.    V;       »         \  ■      \..    :  :.  -  - : 

Not  every  animal  exposed  to  the  infecting  virus  con- 
tracts the  disease.     Out  of  138  horses  that  were  caused  to 


stand  among  diseased  ones,  using  the  same  utensils  and 
working  in  the  same  harness,  only  29  became  affected. 

Glanders  may  be  described  as  acute  and  chronic  accord- 
ing to  its  duration ;  and,  according  to  its  seat  of  local 
manifestation,  as  nasal,  pulmonary  and  cutaneous,  or  com- 
monly known  as  farcy.  Glanders,  as  in  other  infectious 
diseases,  has  a  period  of  incubation  which  may  exist  from 
five  days  to  as  many  months,  and  in  the  chronic  form 
there  is  a  period  of  apparent  latentcy  which  may  exist  for 
months  or  even  years. 

The  symptoms  of  acute  glanders  are  ushered  in  by  a 
chill  and  more  or  less  fever,  accelerated  pulse  and 
anorexia  ;  there  will  be  present  a  hyperaemia  and  tume- 
faction of  the  mucous  membrane  of  the  nasal  cavity  and 
at  times  a  slight  epistaxis.  On  the  third  or  fourth  day 
small  nodules  appear,  and  a  diffuse,  yellowish  infiltration 
takes  place  in  the  mucous  membrane  of  the  nose,  with  a 
slight  discharge  which  at  first  is  thin,  viscid  and  contains 
but  few  cellular  elements,  but  in  a  day  or  so  it  becomes 
thicker,  more  viscid  and  of  a  peculiar  yellowish  green 
color,  and  adheres  more  or  less  to  the  lips  of  the  nostrils. 

The  nodules  soon  break  down  and  resemble  small  round 
ulcers,  with  swollen  and  ragged  edges ;  these  extend  by 
the  formation  of  other  nodules  and  frequently  coalesce, 
and  give  rise  to  an  extensive  ulcerated  surface,  with  an 
uneven  and  irregular  edge  ;  these  ulcers  may  often  be 
seen  upon  the  median  septum  of  the  nose  by  raising 
the  ala;  of  the  nostrils  with  the  thumb,  and  looking  up- 
ward into  the  nostrils.  The  discharge  is  often  limited  to 
one  side,  particularly  the  left,  for  which  we  offer  no  ex- 
planation. 

The  sub-maxillary  glands  become  swollen  and  indurated 
and  attached  to  the  maxillary  bone,  the  respiration  be- 
comes labored,  the  temperature  increased,  the  appetite 
entirely  gone,  the  legs,  sheath  and  sub-abdominal  region 
become  swollen  and  infiltrated,  the  characteristic  farcy 
buds  appear  on  the  different  parts  of  the  body,  especially 
on  the  mside  of  the  hind  limbs ;  the  lymphatics  of  the 
entire  body  become  indurated,  and  with  the  progress  of 
the  disease  the  discharge  from  the  nose  becomes  more 
profuse,  diarrhoea  frequently  sets  in  and  if  the  animal  is 
not  destroyed  it  dies  a  miserable  death  in  from  eight  to 
fifteen  days  from  the  time  of  its  first  apjjearauce.  These 
symptons  of  acute  glanders  may  follow  directly  on  in- 
fection or  innoculation,  but  is  most  frequently  the  conclu- 
sion of  the  chronic  form  of  glanders. 

■    ,:       :  '/^^^^^^    ^    CHRONIC  GLANDERS,       ■ 

or,  as  it  is  sometimes  designated,  pulm^ynary  glanders,  may 
exist  for  months  and  even  years  without  any  outward 
signs  which  could  at  once  be  considered  as  pathag- 
nomonic. 

In  this  form  of  glanders  there  is  a  dry,  wheezing  cough, 
with  retarded  respiration,  emaciated  condition  of  the  ani- 
mal's body,  hair  staring,  appetite  variable,  and  the  tempera- 
ture and  pulse  may  be  slightly  or  not  at  all  increased. 
There  may  or  may  not  be  a  discharge  from  the  nostrils  ; 
the  glands  of  one  or  either  side  intermaxillar)'  space  may 
be  nodulated.  The  ulcers  may  be  wanting  in  the  nostrils 
and  in  some  cases  ulcers  are  never  found,  the  visible  muc- 
ous membrane  are  pale  in  color  and  there  are  occasional 
attacks  of  diabetes  and  diarrhoea..    ., 

In  other  cases  of  chronic  glanders,  there  is  the  same 
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unthrifty  condition  of  the  animal's  body,  there  is  a  ten- 
dency to  shiver  on  the  slightest  cold  ;  there  is  a  discharge 
from  one  or  both  nostrils,  at  times  tinged  with  blood,  and 
upon  the  mucous  membrane  of  the  nasal  cavity  may  be 
seen  small  pit-like  ulcers.  These  ulcers  are  very  char- 
acteristic ;  they  are  excav^ations  of  varying  size,  from  that 
of  a  three-cent  piece  to  that  of  a  dollar,  with  irregular 
and  ragged  edges.  They  are  developed  from  small  eleva- 
tions or  cells,  which  lie  beneath  the  mucous  membrane  of 
the  septum  nasi,  and  present  to  the  touch  the  feeling  of 
a  mustard  seed  beneath  the  skin.  From  each  of  these 
small  elevations  a  minute  yellowish  central  point  is 
dev^eloped,  with  a  small  transparent  ring  about  it,  and 
beyond  that  red  inflamed  tissue;  these  central  points  or 
neoplastic  growths  soon  break  down  and  discharge  their 
contents,  the  mucous  membrane  between  them  sloughs 
away  and  there  is  left  the  ragged  ulcerous  sores,  their 
edges  presenting  the  appearance  of  a  membrane  everted, 
with  the  tissue  in  the  center  granulating,  and  discharging 
an  ichorous,  viscid  fluid  with  an  offensive  odor.  These 
ulcers  frequently  continue  to  undergo  a  destructive  meta- 
morphosis and  will  in  some  cases  penetrate  the  septum 
and  form  a  ragged,  discharging  hole.  In  other  cases  they 
will  take  on  a  reparative  process  and  leave  an  irregular 
cicatrix.  The  glands  in  the  inter-maxillary  space  become 
hard  and  adherent  to  the  maxillary  bones  ;  these  hardened 
glands  may  be  unilateral,  corresponding  to  the  side  upon 
which  there  are  lesions  in  the  nasal  cavity,  or  they  may 
appear  on  both  sides.  These  glands  at  rirst  present  an 
inflammatory  action — they  are  hot.  painful,  swollen,  and 
soft  in  character — but  instead  of  undergoing  the  usual 
inflammatory  process  of  glandular  structures  they  become 
hard  and  firmly  attached  to  the  adjacent  tissue,  and  the 
maxillary  bone. 

,  FARCY, 

which  is  the  name  for  the  cutaneous  manifestitation  of 
glanders,  which  is  not  a  distinct  disease  as  is  sometimes 
stated,  may  be  described  as  acute  and  chronic. 

The  symptons  of  acute  farcy  are  general  or  constitu- 
tional, and  local  or  diagnostic.  The  general  .symptom^ 
are  a  loss  of  or  impairment  of  the  functions  of  health, 
high  temperature,  accelerated  respiration  and  quickened 
pulse.  The  local  symptons  are  a  general  cedema  of  the 
limbs,  with  heat  and  pain,  and  at  times  lameness;  this 
oedema  may  subside  and  there  will  be  noticed  circum- 
scribed swellings,  following  each  other  and  taking  the 
direction  of  the  blood  vessels,  and  lymphatics  of  the  limbs  ; 
from  these  nodulated  swellings  appear  the  specific  nodules 
or  farcy  buds.  These  nodules  or  ulcers  are  situated  in 
the  cuticle  and  subcutaneous  tissue,  and  undergo  the 
the  same  process  as  do  the  ulcers  or  cancers  in  the  nose. 
Histologically  considered  these  ulcers  of  the  skin  are  the 
same  as  those  found  in  the  nose  and  lungs.  These  cutane- 
ous ulcers  are  developed  from  the  nodulated  swelhngs 
which  appear  along  the  legs  ;  they  vary  in  size  and  soon 
the  central  position  softens  and  ruptures,  and  a  grayish- 
white  liquid  somewhat  sanguinous  and  of  a  foul  odor  is 
discharged,  leaving  a  deep,  pit-like,  ragged  edge,  and 
which  is  not  disposed  to  heal.  These  buds  or  ulcers  fre- 
quently undergo  rapid  disintegration  and  coalesce  with 
each  oiher,  and  form  a  large  irregular-edged  ulcer,  which 
continues  to  discharge  a  viscid,  purulent,  blood-stained 
fluid.     These  ulcers  not  only  develop  on  the  legs,  but  in 


advanced  cases  are  to  be  met  with  on  any  part  of  the 
bodv. 

Lymphatics  and  lymph  glands  of  the  adjacent  tissues 
become  enlarged,  swollen  and  painful  upon  manipulation, 
but  they  seldom  undergo  suppuration.  The  fever  is  of  a 
remittent  character,  but  the  pulse  remains  accelerated. 
The  animal  undergoes  a  rapid  emaciation  and  prostration, 
and  not  infrequently  all  the  symptons  of  acute  nasal 
glanders  is  developed  and  the  animal  succumbs  to  the 
disease. 

The  acute  form  of  glanders  and  farcy  arc  not  so  often 
met  with  as  the  chronic  forms. 

•.      CHRONIC    FARCY, 

is  the  most  common  form  of  glanders  Its  diagnostic 
symptoms  are  often  vague.  There  is  little  or  no  rise  in 
temperature,  and  seldom  any  functional  derangement :  at 
times  there  may  be  a  capricious  and  depraved  appetite, 
a  want  of  general  vigor,  but  its  diagnosis  depends  chiefly 
on  its  local  symptoms  and  these  are  circumscribed  swell- 
ings and  buds,  or  ulcers  on  the  skin  and  subjacent  tissue. 
These  ulcers  and  swellings  are  similar  to  those  described 
in  acute  farcy,  but  they  are  more  distributed  over  differ- 
ent parts  of  the  body,  and  are  to  be  encountered  on  those 
portions  of  the  skin  that  are  thin  and  vascular,  and  near 
some  of  the  lymphatic  glands.  They  discharge  a  viscid, 
purulent  fluid,  and  present  the  same  ragged  and  unhealthy 
appearance,  and  are  not  disposed  to  heal.  The  lymphatics 
become  swollen  and  corded  and  stand  out  in  prominent 
relief  on  the  body,  and  are  inflamed  and  painful  to  the 
touch.  In  some  of  the  cases  of  chronic  farcy  these 
swellings  and  the  farcy  buds  or  ulcers  may  take  on  a 
healthy  action,  the  swellings  subside  and  the  ulcers  cica- 
trize, still  only  to  recur  again  after  a  longer  or  shorter 
time  with  greater  violence,  and  frequently  they  resolve 
themselves  into  the  acute  form  of  glanders,  and  the  ani- 
mal dies. 

Between  these  two  extremes  of  the  same  disease — acute 
glanders  and  chronic  farcy — may  be  met  many  intermediate 
forms  of  the  disease,  and  this  divergence  of  phenomena 
exhibited  renders  it  exceedingly  difllicult  to  form  an  exact 
and  correct  classification,  and  makes  it  misleading  to  the 
most  experienced  and  careful  practitioner  in  dealing  with 
it  in  daily  practice. 

The  diagnosis  of  glanders  is  extremely  difllicult  from 
the  fact  of  its  many  varied  symptoms,  and  especially  is  this 
the  case  in  the  chronic  form  where  all  external  pathogno- 
monic symptoms  may  be  wanting;  but  the  fact  of  any 
suspicious  phenomena  is  sufl'icient  to  warrant  a  question- 
able diagnosis,  and  the  anmial  so  suspected  should  at 
once  be  isolated  and  held  under  observation  sufficiently 
long  to  allow  the  development  of  whatever  disease  the 
animal  may  be  laboring  under.  "  .■  •)      '■ 

In  acute  glanders  there  will  be  little  difficulty  in  deter- 
mining the  disease,  but  too  much  care  cannot  be  exercised 
in  the  examination  of  suspected  cases,  and  especially  in  a 
stable  where  glanders  has  occurred.  The  prognosis  of 
glanders  is  always  unfavorable  ;  treatment  is  never  justi- 
fiable from  the  fact  that  it  is  incurable,  and  on  account  of 
the  danger  of  extension  of  the  disease  to  man  and  other 
animals.  y   ,..•  '.       •      ';  .'-     '-'    •'■:  ■  ',  :  y-:  '1;  -•:••.     ■ 

In  our  railroad  stables,  where  there  is  so  much  money 
involved  and  where  glanders  would  have  so  fertile  and 
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suitable  a  soil  for  development,  the  prophylactic  or  pre- 
ventive treatment  should  be  employed  at  all  times.  All 
,  suspected  cases  that  have  any  doubts  as  to  their  condition 
should  at  once  be  isolated  and  the  place  where  they  stood 
disinfected;  the  utensils,  harness,  blankets,  and  other 
articles  they  may  have  come  in  contact  with  removed, 
and  should  the  animal  present  the  symptoms  of  glanders 
it  should  at  once  be  destroyed  and  all  the  articles  burned. 

None  but  accredited  veterinarians  should  be  permitted 
to  examine  either  glandered  or  suspected  animals. 
Special  persons  should  be  detailed  to  care  for  the  sus- 
pected, and  no  healthy  horse  should  be  permitted  to  use 
the  utensils  that  have  been  in  contact  or  have  been  used 
by  the  suspected  animal  unless  they  have  been  thoroughly 
cleaned  and  disinfected  with  boiling  hot  water  containing 
carbolic  acid  in  the  proportion  of  one  to  twenty. 

Suspected  horses  and  stables  should  be  subjected  to 

. ,  periodical    examin.itions   by  a    competent  veterinarian, 

and  these  revisions  should  occur  at  least  once  in  eight  days. 

The  stables,  floors,  walls,  sides  of  stables  and  mangers 
should  be  thoroughly  disinfected.  .     > 

There  are  many  disinfectants  and  different  methods  that 
may  be  used,  but  in  large  stables  where  economy  and 
effectiveness  is  required  the  following  system  will  com- 
bine both ;  namely,  to  first  wash  thoroughly  all  the  wood- 
work and  stable-fixings  and  utensils  with  boiling  hot 
water,  permit  them  to  dry  and  repeat  the  washing,  then 
saturate  them  with  a  solution  of  the  bi-chloride  of  mer- 
cury, one  part  to  fifty  of  water,  and  sprinkle  the  stalls  and 
floors  with  chloride  of  lime,  and  white-wash  the  walls 
and  stalls  with  lime  water  containing  one  part  of  carbolic 
acid  to  every  thirty  parts  of  lime  water.  '    .=  ' 

As  regards  prophylactic  medicinal  treatment  it  has 
been  advised  by  some  writers  to  use  the  hypo-piiosphites 
of  lime  and  soda,  and  also  chlorate  of  potassa,  to  be  given 
to  everv  horse  in  the  infected  stable,  but  their  efficacv  has 
not  yet  been  thoroughly  tested. 

The  importance  of  thoroughly  guarding  and  endeavor- 
ing to  stamp  out  this  disease  may  be  appreciated  when 
we  reflect  upon  the  extent  of  its  ravages  in  some  of  the 
railroad  stables  of  New  York  City  alone. 

During  the  year  1877,  in  one  surface  railroad  stable 
containmg  over  twelve  hundred  horses,  thirty-six  were 
destroyed  in  one  day,  and  during  the  nine  months  of  that 
year  the  company  lost  three  hundred  horses,  which  at  the 
lowest  estimate  would  amount  to  $37,500,  not  considering 
the  danger  of  infecting  other  horses  and  the  cost  of  cleans- 
ing and  disinfecting  the  stables. 

Another  stable  during  the  same  time  and  containing 
nine  hundred   horses,  lost  ninety-three  horses  with  the 
disease ;  and  in  another  stable  where  the  hospital  depart- 
ment alone  was  examined  by  request  of  the  Board  of 
■.  Health,  of  New  York  City,  there  were  condemned  at  two 
'  visits  of  the  inspecting  veterinary  surgeon  two  hundred 
and  twenty-five  horses,  and  yet,  considering  the  fact  that 
so  much  money  was  lost,  we  may  still  find  to-day  in  our 
stables  and  on  the  tracks  cases  of  glanders  in  its  different 
>v  forms.    •:■■•-••■•:■■■■'■'-•'■    ■'--'.■   :.-■  ■■■•;{■-:••'■■;;.  ^v-:/. ';.,;.■. ..^  ■^•■■;-:. 

The  next  disease  which  we  will  consider  is  not  so  fatal 
:  as  the  former,  but  more  frequently  to  be  met  with  in  our 
■railroad  stables;  that  is,  inflavimatioK  of  the  hntgs,  pncit- 

monia,  pneumonitis,  or  more  properly  termed    'neutnonic 

/ever. 


■':'■■::  ■:-';'--'^V'"  •':■--  -pneumonia,  ■■..:^;;.;v  'y'.r^.,-^:-  v:- 
the  name  bv  which  it  is  most  commonlv  known,  is  an 
essentially  constitutional  fever,  with  local  manifestations 
in  the  pulmonary  substance  or  parenchyma  of  the  lungs. 
It  was  considered  to  be  a  simple  inflammation  of  the  lung 
substance  with  the  usual  accompanying  fever,  but  clinical 
history  shows  that  the  inflammation  is  self-limited,  under- 
goes certain  changes,  terminates  with  a  crisis,  has  a  defi- 
nite pyrexia,  and  a  premonitory  chill.  These  facts  to- 
gether with  the  fact  that  pneumonia  cannot  be  produced 
by  any  experimental  means,  proves  that  it  is  constitu- 
tional and  not  local,  and .  should  be  classed  among  the 
essential  fevers.  •;,•.-'..■;..•> 

It  may  be  considered  under  different  varities  according 
to  the  lesions  in  the  lungs.  The  most  common  forms  are 
the  lobar  or  catarrhal,  and  the  broncho-pncumoitia ;  the 
other  forms  that  are  to  be  met  with  are  the  circumscribed, 
insterstitial  ^xv^  secondary. 

:n    ■        THE   CIRCUMSCRIBED      .. 

is  the  form  where  the  inflammator}'  condition  is  confined 
to  a  certain  area,  and  these  cases  are  usually  mild,  involv- 
ing but  a  small  portion  of  a  lung  and  accompanied  with  a 
low  temperature.  .'•..; 

-;-..-,V    -,  ''■.:'<-■'■■:  THE   INSTERSTITIAL    '^::['P:'f.:\-.. 

iorva.  is  seldom  met  with  ;  here  the  inflammatory  products 
are  thrown  out  into  the  interstices  of  the  lung  tissue.  It 
presents  grave  symptoms  and  in  diagnosing  it  may  be 
confounded  with  some  other  complication. 

.;,,-.       .  ,  THE   SECONDARY  i,\      :^''-V  ; 

pneumonia  is  a  variety  which  follows  some  depleting 
conflition.  or  occurs  while  the  animal  is  convalescing 
from  some  other  disease.  But  the  form  which  we  will 
consider  and  which  we  will  contend  with  the  most  in  our 
railroad  stables,  is  the  exudative  or  lobar,  and  the  broncho- 
pneumonia. In  order  to  fully  understand  the  inflamma- 
tory action  and  pathological  condition  of  pneumonia  in  a 
horse,  it  will  be  necessary  to  be  somewhat  familiar  with 
the  structure  of  the  horse's  lungs.      ^  . 

Tb.e  physiological  action  of  the  lungs  is  in  all  animals 
the  same — that  of  supplying  oxygen  to  the  blood,  and 
removing  the  carbonic  acid  gas.  But  their  anatomical 
structures  differ.  The  lungs  of  a  horse,  as  in  all  animals, 
are  divided  into  two  lobes — right  and  leftr-occupying  re- 
spectively the  right  and  left  portions  of  the  thoracic 
cavity.  Each  lobe  is  surrounded  by  an  external  serous 
envelope,  know  as  the  visceral  layer  of  the  pleura.  The 
pleura  is  a  serous  sac  composed  of  two  laj'ers,  a  parietal 
and  a  visceral  layer;' the  parietal  layer  is  attached  to  and 
surrounds  the  mternal  surface  of  the  thorax,  and  the 
visceral  surrounds  each  lobe  6i  the  lung ;  its  office  is  to 
supply  with  moisture  and  protect  the  surface  of  the  lung. 

The  lung  proper  is  composed  of  a  fundamental  tissue 
which  is  of  a  bright  rose  color,  soft,  elastic,  and  very 
resisting.  It  is  partitioned  into  a  number  of  small  lobules 
by  septa  of  connective  tissue,  and  each  of  the  lobules 
receives  a  small  bronchial  tube  known  as  a  bronchiole,  and 
each  lobule  is  surrounded  with  a  net-work  of  blood- 
vessels, composed  of  the  capillary  ramifications  of  the 
pulmonary  artery  and  pulmonary  veins,  which  carry  to 
and  take  away  the  blood.    The  air  which  the  animal 


■  ■*"  ■  ■'■"  ^Jv»' 
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breathes,  passing  through  the  nostrils,  enters  the  larger 
bronchial  tube  in  the  throat,  then  into  the  smaller  tubes 
of  each  lobe  of  the  lung,  and  into  the  small  lobules,  where 
it  comes  in  contact  with  the  blood  ;  and  it  is  at  this  point 
that  the  physiological  act  of  respiration  takes  place ;  the 
air  coming  in  contact  with  the  delicate  membrane  which 
surrounds  the  capillary  blood-vessels  gives  up  oxygen 
and  receives  the  carbonic  acid  gas,  which  is  thrown  off 
from  the  blood,  and  it  is  within  these  air-cells  or  lobules 
that  the  inflammatory  action  of  pneumonia  takes  place. 

The  first  appreciable  change  resulting  from  the  inflam- 
mation is  the  same  here  as  in  other  situations,  namely, 
active  congestion  accompanied  with  a  transudation  of 
serum,  this  is  known  as  the  stage  of  congestioti  or  engorge- 
ment, from  the  fact  that,  the  capillary  blood-vessels  be- 
coming greatly  distended  with  blood,  the  serum  transudes 
through  the  walls  of  the  blood-vessels  and  fills  up  the 
small  lobules  or  air-cells ;  this  stage  of  engorgement  may 
exist  from  one  to  three  days  and  it  may  involve  a  portion 
or  a  whole  of  a  lobe,  usually  a  portion,  and  that  the  lower 
or  anterior  third  of  the  lobe. 

At  the  end  of  the  second  or  third  day  the  second  stage, 
or  stage  of  red  hepatization,  takes  place,  which  is  the 
point  at  which  the  air-cells  and  bronchioles,  or  smaller 
bronchial  tubes,  become  filled  with  a  solid  exudation  and 
cease  to  contain  air.  The  diseased  portion  of  the  lung  at 
this  stage  is  of  a  brownish-red  color,  non-crepitant,  and 
when  cut  presents  the  appearance  of  the  liver,  hence  the 
name  hepatization.  If  the  chest  is  opened  at  this  stage, 
soon  after  death,  the  lung  will  not  collapse  at  the  affected 
part,  and  the  substance  of  the  affected  portion  of  the 
lung  readily  breaks  down  under  pressure  of  the  fingers 
and  does  not  present  the  friable  appearance  as  when 
healthy,  and  owing  to  the  absence  of  air  the  diseased  or 
solidified  portion  of  the  lung  will  sink  in  water.  The 
dark  red  color  of  the  lung  in  this  stage  is  due  to  the  large 
number  of  red  blood  corpuscles  which  are  present  in  the 
exudation.  This  stage  of  red  hepatization  may  continue 
to  the  fifth  or  seventh  day,  when  the  red  color  begins  to 
give  place  to  a  greyish  color,  and  this  condition  is  known 
as  the  third,  or  stage  of  grey  hepatization.  This  stage  is 
the  condition  in  which  the  inflammatory  products  are  in 
a  process  of  absorption,  the  red  blood  corpuscles  lose 
their  coloring  matter,  the  pus  cells  contained  in  the 
exudated  serum  undergo  fatty  degeneration,  the  fibrine 
becomes  granular,  so  that  a  kind  of  granulo-fatty  emul- 
sion is  formed,  which  is  suitable  for  absorption  by  the 
lymphatics  and  blood-v^essels  of  the  lungs,  these  changes 
giving  the  affected  part  a  greyish  color.  After  the  re- 
moval of  the  exudation  the  air-cells  gradually  resume 
their  functional  capacity,  and  are  found  in  a  few  weeks  to 
have  sustained  no  damage. 

This  is  a  history  of  the  anatomical  changes  of  favorable 
cases.  But  there  are  a  number  of  variations  and  compli- 
cations which  may  take  place. 

PLEURITIS, 

with  fibrinous  exudation  may  be  developed  in  that  por- 
tion of  the  pleura  covering  the  affected  lung;  in  this  com- 
plication the  \.&vm  pleura-pnejtmonia  is  applied. 

PURULENT    INFILTRATION, 

may  take  place  in  the  air-cells,  the  w-alls  of  which  break 
down,  and  there  is  formed  a  purulent  abcess  which  may 


undergo  degeneration  and  become  absorbed,  or  may  rup- 
ture through  the  external  covering  of  the  lung,  and  the 
animal  will  succumb  to  pyaemia.  ,'  .  .'.  ■' 

GANGRENE 

of  the  affected  portion  may  occur.  Bronchitis  usually 
exists  with  pneumonitis  in  the  affected  lobes,  but  bron- 
chitis should  never  be  confounded  with  pneumonia,  nor 
does  bronchitis,  as  the  primary  affection,  tend  to  the 
development  of  pneumonia;  and  the  latter  has  no  ten- 
dency to  give  rise  to  bronchitis  save  within  the  affected 
lobes. 

The  causes  of  pneumonia  are  of  a  specific  character, 
the  nature  of  which  are  at  present  unknown.  That  it  is 
a  purely  constitutional  and  not  local  disease  is  now  held 
and  believed  by  all  of  the  most  recent  investigators  ;  that 
it  is  essentially  of  a  constitutional  type  is  not  only  proven 
from  the  fact  of  its  clinical  history  and  anatomical  nature, 
but  also  from  the  fact  that  it  cannot  be  produced  by  any 
external  or  mechanical  means. 

Its  nature  and  cause  is  believed  to  be  due  to  some 
specific  morbid  condition  of  the  blood,  yet  unknown, 
which  nature  endeavors  to  rid  itself  of  by  means  of  the 
local  manifestations  in  the  lung  substance  ;  still  there  are 
certain  influences  and  conditions  which  are  exciting  and 
predisposing. 

Horses  that  are  convalescing  from  some  debilitating 
disease,  or  run  down  and  weakened  from  severe  exertion, 
insufficient  food,  and  bad  hygiene  are  more  liable  and 
usually  undergo  a  severe  type  of  the  disease.  Sudden 
variations  in  the  temperature,  at  any  time  of  the  year,  is 
a  predisposing  cause.  The  removal  of  horses  from  a  dis- 
tant place,  the  excitement  and  nervous  prostration  due  to 
the  journey,  the  change  of  climate,  the  want  of  proper 
clothing  and  good  feed,  are  inducing  causes.  The  lack  of 
ventilation  and  insufliicient  air  space  in  large  stables,  and 
the  close  confinement  of  a  number  of  horses  in  a  stable 
without  due  care  given  to  the  removal  of  the  emanations 
and  gases  will  excite  an  attack  of  pneumonia. 

Those  horses  which  are  exposed  to  the  vicissitudes  of 
the  weather  and  are  overworked  are  most  liable,  and  yet 
the  disease  is  frequently  found  among  those  animals  that 
are  carefully  nurtured,  well  groomed,  and  used  only  for 
road  purposes.  Pneumonia  also  occurs  as  a  complication 
of  other  diseases.  Different  affections  of  the  kidneys 
have  been  supposed  to  stand  in  a  causative  relation  to  it. 

In  the  middle  Atlantic  states,  it  occurs  most  frequently 
during  the  winter  and  spring  months.  Some  years  it  pre- 
vails more  and  proves  more  fatal  than  others.      I 

The  symptoms  of  pneumonia  are  as  a  rule  very  promi- 
nent :  anorexia,  a  dejected  coutenance,  frequently  a  cough, 
although  sometimes  wanting,  temperature  increased  from 
102°  to  104°  Fahr.,  pulse  and  respiration  increased,  and  in 
most  cases  there  is  a  well-marked  chill  which  may  con- 
tinue from  one  to  three  hours;  The  bowels  become  con- 
stipated, and  the  bladder  is  not  evacuated  as  frequently 
as  in  health.  These  are  the  general  symptoms.  The 
local  signs  are  to  be  elicited  from  the  chest  itself  by 
means  of  percussion  and  auscultation.  Percussion  is  an 
act  performed  by  pressing  the  middle  finger  of  the  left 
hand  firmly  upon  the  different  parts  of  the  chest,  either 
upon  the  ribs  or  the  intercostal  spaces,  and  distinctly  and 
uniformly  tapping  it  with  the  tips  of  the  closed  fingers  of 
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the  right  hand.  By  this  means  if  the  lung  is  healthy 
there  will  be  heard  a  low,  resonant  sound  over  all  parts  of 
the  lung;  but  should  any  portion  of  the  lung  be  inflamed 
and  contain  an  exudative  product,  percussion  on  that 
point  would  elicit  a  hard,  distinct  sound  without  reson- 
ance and  appear  as  though  one  was  tapping  on  a  hard 
substance.   -■;..;■,./■-   v-    -.-  ;■  ■;.';:^;:- -'■"-. .,,,-;;;:.  .'^-.  ■>■■/;.■:■' '^,' 

Auscultation  is  the  method  by  which  we  listen  to  the 
sounds  caused  by  the  air  passing  in  and  out  of  the  lungs. 
It  is  performed  by  pressing  the  ear  against  the  different 
parts  of  the  surface  of  the  chest  and  listening  to  the 
sounds  of  the  air  passing  in  and  out.  If  the  lungs  are 
healthy  there  will  be  a  soft,  rustling  sound,  somewhat  ap- 
proaching a  murmur,  and  might  be  compared  to  the 
gentle  rustling  of  green  leaves  in  the  woods.  And  in  the 
first  stage  of  pneumonia  there  will  be  heard  over  the 
affected  parts  a  crepitant  sound,  which  might  be  compared 
to  the  sound  of  salt  sprinkled  on  the  fire.  This  crepitancj' 
will  continue  for  two  or  three  days  and  then  gradually 
give  way  to  no  sound  at  all,  excepting  the  bronchial 
sound  of  the  air  passing  into  the  larger  bronchial  tubes, 
and  this  want  of  any  sound  will  indicate  the  second  stage 
or  stage  of  red  hepatization.  This  lack  of  respiratory 
murmur  may  continue  from  four  to  eight  days,  and  then 
there  will  be  noticed  in  the  sounds  a  return  of  the  crepit- 
ancy,  which  will  indicate  a  third  stage.  Should  resolution 
continue  favorable  a  return  to  the  rustling  murmur  of 
healthy  lung  tissue  will  be  found.  Auscultation  is  the 
best  means  for  determining  the  condition  of  the  lungs 
when  diseased,  and  also  the  most  difficult.  And  to  be- 
come familiar  with  the  normal  and  abnormal  sounds,  one 
should  carefully  listen  to  the  sounds  of  healthy  lungs,  and 
then  compare  them  with  those  that  are  diseased.       - 

By  percussion  or  tapping  the  surface  of  the  chest,  the 
diseased  portion  of  the  lung  will  be  detected  by  the 
sound.  Instead  of  a  clear,  resonant  sound  that  will  be 
produced  over  a  healthy  lung,  there  will  be  heard  over 
the  affected  part  a  dull,  hard  sound  as  though  one  was 
tapping  on  a  board,  or  some  solid  substance. 

In  the  treatment  of  pneumonia  we  must  always  remem- 
ber that  it  is  a  self-limited  disease,  has  three  stages  which 
it  undergoes  before  resolution  takes  place,  and  therefore 
each  stage  furnishes  different  therapeutical  indications. 

Should  the  case  be  seen  in  the  first  stage  that  of  en- 
gorgement, high  fever,  accelerated  pulse  and  respiration, 
and  presenting  the  crepitant  sound  upon  auscultation,  an 
endeavor  should  be  made  to  arrest  or  at  least  to  lessen 
the  force  of  the  attack.  Heretofore,  blood-letting,  cathar- 
tics and  the  so-called  anti-phlogistic  methods  of  treat- 
ment have  been  considered  abortive ;  but  experience  has 
abundantly  shown  that  these  measures  cannot  be  relied 
upon,  and  that  they  frequently  leave  the  animal  so  debili- 
tated as  to  be  unable  to  withstand  the  remaining  stages 
of  the  attack. 

It  has  been  found  in  the  daily  practice  of  the  writer, 
and  verified  by  the  testimony  of  other  practitioners,  that 
if  the  case  is  seen  in  its  first  stage,  a  full  dose  of  sulphate 
of  quinia  from  one  to  two  drachms,  according  to  the  size 
of  the  animal,  will  in  some  cases  arrest  the  disease,  and 
should  it  not  abort  the  disease,  it  always  leaves  a  favor- 
able influence  in  the  course  of  it,  by  its  anti-pyretic  effect. 
Again,  in  the  first  stage  the  rational  system  of  treatment 
should  be  employed,  the  animal  should  be  placed  in  a 


roomy,  well-ventilated,  white-washed  stall,  containing 
clean  fresh  straw  and  plenty  of  light ;  there  should  be  no 
draught  and  the  animal  should  be  moderately  clothed 
and  all  the  legs  to  the  first  joint  be  bandaged  and  thus 
endeavor  to  keep  an  equal  temperature  of  the  whole 
body.     !,'■■'■■■■/    :::'■  -:-  :l-'7-^.-.  ■->■■;-'■-'••■  .;:v^■:>.,v'^ ':,^:'/--":--'-' • 

Blisters,  strong  stimulating  liniments  and  thick  mustard 
paste  are  injudicious,  but  the  applications  of  a  mild  lini- 
ment composed  of  aqua-ammonia  one  part,  spirits  of  tur- 
pentine two  parts,  alcohol  four  parts  and  olive  oil  sixteen 
parts,  gently  rubbed  on  the  chest  and  a  bandage  of  red 
flannel  applied,  or  what  is  more  convenient  in  our  stables, 
the  best  English  mustard  four  ounces  to  one  quart  of 
water,  applied  with  moderate  friction  and  then  the  flannel 
bandage  applied,  will  act  beneficially,  and  should  simply 
be  used  to  stimulate  the  chest-walls  and  should  not  cause 
the  animal  great  uneasiness,  for  the  excitement  following 
the  application  of  strong  mustards  are  frequently  product- 
ive of  unfavorable  results.      ■  .>-  •  .     - :■ 

Water  or  better  gruels  composed  of  oat-meal  and  water, 
containing  one  ounce  of  nitrate  of  jxjtassa;  and  one 
drachm  of  chlorate  of  potassai  to  each  pailful,  should 
be  allowed  to  remain  in  the  stall  for  the  animal  to  drink 
at  its  pleasure.  Nutritive  foods  and  any  green  foods,  if 
they  can  be  obtained,  should  be  allowed  ;  soaked  hay, 
and  mashes  composed  of  bran,  cut  hay  and  oats  are  often 
found  acceptable,  but  the  rule  should  be  to  allow  the 
horse  whatever  he  will  eat. 

During  the  second  and  third  stages  the  treatment  best 
adapted  to  our  railroad  horses  is  of  a  tonic  and  stimulatmg 
character.  As  a  tonic  there  is  nothing  equal  to  quinine, 
and  best  administered  in  the  form  of  a  drench  composed 
as  follows  :  Sulphate  of  quinine,  yi  drachm,  alcohol,  % 
ounce,  sulphuric  acid,  aromatic,  ji  drachm,  water,  12 
ounces,  given  night  and  morning,  and  as  a  stimulant  the 
balls  composed  as  follows ;     , 

Ammonia  Carbonate. ..•:... .-. 2  ounces. 

Camphor  Pulverized.. , i        " 

Nux  Vomica  Pulr i        " 

Genetian  Root  Pulr... 3       " 

Simple  syrup,  a  sufficient  quantity  to  make  the  mass  ad- 
here, and  then  divide  it  into  six  balls  and  wrap  each  in'a 
piece  of  tissue  paper.  These  balls  should  be  given  three 
times  a  day,  and  when  the  disease  is  approaching  the  point 
of  crisis,  which  occurs  from  the  ninth  to  the  tv^elfth  day, 
these  stimulating  balls  should  be  given  every  four  hours, 
and  if  the  animal  will  drink  freely,  six  ounces  of  brandy 
or  one  ounce  of  alcohol  should  be  given  in  a  pail  of  water. 

True,  there  are  other  treatments,  and  for  which  their 
adherents  claim  great  success,  but  in  the  hands  of  the 
writer  and  experience  of  others  who  have  had  the  care  of 
surface  railroad  stables  the  above  treatment  has  shown 
the  best  results. 

The  prognosis  of  pneumonia  among  railroad  horses  is 
as  a  rule  favorable ;  still  it  should  be  guarded  and  a  care- 
ful survey  of  the  animal  made  before  giving  a  prognosis. 

Should  the  animal  present  a  healty,  robust  appearance 
and  there  be  no  indication  of  complications,  there  is  then 
reason  to  expect  with  the  above  treatment  a  favorable 
result :  but  if  the  animal  is  advanced  in  age,  not  in  strong 
condition,  and  presenting  grave  symptoms  at  first,  a 
favorable  prognosis  should  not  be  given.'    .  X    ;■ 

;■;.;■;  ■    ;• "  {To  be  concluded.)  ,      ;. 
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Brooklyn  Street-Railways  in  1885. 

The  Brooklyn  {\.  Vi  City  Railroad  Company  has  pros- 
pered as  usual  under  President  Haz/ard's  able  manage- 
ment, and  this  in  the  face  of  elevated  opposition,  large 
outlays  for  improvements  and  expenses  caused  by  the 
city's  sewer  building.  The  new  stable  at  Halsey  street 
and  Broadway,  one  of  the  best  ever  erected,  has  been  in 
use  since  November  4th,  and  another  but  smaller  depot 
is  underway  on  Flushing  avenue  near  Marcy.  An  exten- 
sion of  the  Flushing  avenue  and  Myrtle  avenue  lines  has 
been  authorized  and  a  large  amount  of  retracking  and 
paving  done.  The  company's  machine-shop  on  Myrtle 
avenue  was  put  into  successful  operation  in  January.  18S5, 
and  has  become  a  great  center  of  usefulness.  During  the 
summer,  President  Hazzard  and  Messrs.  Husted,  Thomas 
and  How,  of  the  executive  committee,  spent  much  time 
in  inspecting  improved  methods  of  surface  propulsion,  but 
found  none  on  which  the  majority  cared  to  risk  their 
funds,  the  president  standing  alone  for  improvement  on 
the  final  vote. 

The  Atlantic  Avenue  Company  reached  out  and  gath- 
ered in  two  more  roads  in  the  twelve  months  and  started  a 
third  wholly  new  one.  It  bought  the  South  Brooklyn  Cen- 
tral on  Januarys  31st,  of  last  year,  and  leased  the  Prospect 
Park  line  on  December  loth.  The  new  line  running  from 
Hamilton  ferry  to  the  bridge,  began  operations  December 
14th.  A  new  stable  at  the  corner  of  State  street  and  Boe- 
rum  place  went  into  use  the  same  day,  as  did  also  a  sys- 
tem of  transfers  which  makes  possible  a  vast  amount  of 
traveling  for  a  single  fare.  On  the  few  remaining  roads 
and  those  operated  through  the  eastern  district  there  have 
been  few  changes,  the  most  notable  being  the  opening  of 
a  line  from  Nostrand  and  Park  avenue  to  Greenpoint  via 
Lorimer  street,  and  the  building  of  a  line  on  Ralph  avenue 
by  the  Broadway  Company. 

The  Binghaniton  Cable  Railway. 


The  new  system  of  cable  railway  on  trial  in  Bingham- 
ton,  N.  Y.,  dispenses  with  the  grip.  Two  cables  are  used, 
one  driven  in  the  ordinary  manner  by  a  stationary  engine, 
the  second  and  smaller  cable  taking  motion  from  the 
first.  This  second  cable  is  led  continuously  over  a  loose 
drum  or  pulley  fixed  under  the  car.  While  the  drum  is 
free  to  revolve  the  cable  simply  imparts  motion  to  it  and 
the  car  does  not  move,  but  by  the  application  of  a  brake, 
stopping  the  motion  of  the  drum,  the  car  is  carried  for- 
ward with  the  cable.  To  stop  the  car  the  brake  is  lifted. 
The  secondary  cable  comes  up  through  the  slot  in  the 
cable  conduit  on  the  approach  of  a  car,  and  as  it  passes 
drops  back  again  below  the  level  of  the  street.  The  value 
of  this  invention  remains  to  be  demonstrated. 


An  Electric  Tram-Car  in  Berlin. 


The  otficial  trial  of  an  electric  tram-car,  constructed  by 
Mr.  Reckenzaun,  took  place  at  Berlin,  Germany,  on  De- 
cember 1 2th.  No  private  trials  were  allowed,  the  first  run 
being  in  the  presence  of  the  directors  of  the  Grosse  Ber- 
liner Pferderbahn-Gesellschaft,  accompanied  by  repre- 
sentatives of  the  municipal  authority  and  inspectors  of 
public  safety.  The  car  ran  without  a  hitch  and  to  the 
satisfaction  of  all  present.     The  _line  is  not  an  easy  one, 


there  being  a  curve  of  thirty-three  feet  radius  to  start 
with,  leading  up  an  incline.  The  temperature  was  11° 
centrigrade  below  zero,  and  the  rails  were  partly  filled 
with  snow  and  ice.  Mr.  Reckenzaun  had  to  start,  stop, 
reverse  and  vary  the  speed  frequently.  The  trial  was  a 
most  successful  one.  . 


The  Fare-Register  Suit. 


In  the  suit  of  the  Railway  Register  Manufacturing 
Company  against  the  North  Hudson  County  (N.  J.)  Rail- 
road Company  for  infringement  upon  the  patents  con- 
trolled by  the  former  company,  judgment  was  rendered 
the  plaintiffs  some  months  ago  by  Judge  Nixon,  in  the 
United  States  District  Court,  of  New  Jersey.  Recently 
application  was  made  by  the  defendants  for  a  reargument 
of  the  case,  which  application  was  denied.  , 


STREET-RAILWAY   NOTES. 


The  Chicago  City  Railway  Company  has  89.25  miles  of 
track,  20  miles  of  which  are  operated  by  cable  at  an  aver- 
age speed  of  9.5  miles  per  hour.  About  half  of  this  length 
of  conduit  has  a  steam-pipe  for  melting  the  snow  and  ice. 

The  Newtown  (Mass.)  Street-Company  is  to  be  incor- 
porated with  a  capital  stock  of  S50.000.  Electricity  or 
steam  will  be  the  motive-power,  and  the  charter  will 
authorize  them  to  furnish  electric-power  to  the  town. 

The  City  Electric  Railway  Company  has  been  incor- 
porated at  Chicago  for  the  construction  and  operation  of 
electric  elevated,  surface,  underground,  or  suspended  rail- 
ways.    Capital  stock,  §3,000,000.  .     . 

The  West  Division  Railway,  of  Chicago,  will  build  a 
4oo-sta!l  stable  and  a  car-barn  at  the  corner  of  Van  Buren 
street  and  Kedzie  avenue,  this  coming  spring.  The  build- 
ings will  cost  $100,000.  I 

The  Duluth  (Minn.)  Street- Railway  Company's  entire 
plant  has  been  sold  for  $75,000.  It  has  been  bought  by  a 
new  company,  which  intends  to  increase  the  facilities  of 
the  road.  i 

The  Appleton  (Wis.)  Electric  Street-Railway  Company 
has  been  incorporated  with  a  capital  stock  of  $35,000.  It 
is  expected  that  the  road  will  be  ready  for  operation  by 
July. 

The  New  York  District  Railway  has  been  incorporated 
to  build  an  underground  line  under  Broadway  from  the 
Battery  to  Harlem  river,  via  Eighth  avenue.      .      ;| 

A  scheme  is  on  foot  in  Brockton,  Mass.,  looking  to  the 
formation  of  a  stock  company  for  the  manufacture  of 
street-railway  cars  in  that  city.  ,  .  1 

The  Capital  City  Street-Railroad  Company,  of  Mont- 
gomery. Ala.,  intends  adopting  the  Van  De  Poel  electric 
system  on  their  line. 

At  the  annual  meeting  of  the  street-railway  companies 
of  Philadelphia,  the  old  officers  were  reelected  in  every  case. 

The  Rapid  City  (Dak.j  Street-Railway  Company  has 
been  incorporated  in  the  territory.    Capital  stock.  $100,000. 

The  Guanajuato  (Mexico)  Tramvvay  was  opened  for 
trafi'ic  on  February  5th,  the  national  holiday.  i    . 

The  elevated  road  running  from  the  ferry  at  Hoboken 
up  the  Heights  now  in  operation,  ■       ':;, 
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Giles'  Car-Coupling, 


Harvey  A.  Giles,  of  Dows,  la.,  is  the  inventor  of 
an  improved  form  of  car-coupling,  the  construction  and 
operation  of  which  are  shown  in  the  accompanying  cuts. 
Fig.  I  is  a  perspective  view  of  the  front  end  of  a  car  pro- 
vided with  the  car-coupling,  and  Fig.  2  a  top  view  of  two 
couplings  coupled  together.  •  ,  i  :  ;    -       .;,    r    y  ;  ; 

A  indicates  the  draw-head,  which  is  formed  with  a 
laterally-projecting  horn  or  hook  B,  and  with  a  recess  C, 
in  its  outer  end,  having  a  vertical  perforation  D,  passing 
through  it,  the  recess  and  perforation  being  for  the  recep- 
tion of  the  usual  link-and-pin,  where  the  coupling  is  used 
in  connection  with  a  car  having  the  common  link-and-pin 
coupling.  The  draw-head  has  a  vertical  perforation  E, 
at  the  inner  end  of  the  same  and  at  the  edge  opposite  to 
the  edge  having  the  hook,  and  a  pin  F,  passes  through 
the  perforation,  and  has  the  inner  perforated  ends  G  and 
H,  of  a  long  loop  or  bail  I,  pivoted  upon  it  above  and 


:      •'  GILES     CAR-COUPLING.  .     ^      /  ^       -'■,''. 

below  the  draw-head,  swinging  in  a  horizontal  plane. 
The  inner  end  of  the  lower  arm  of  the  bail  or  link  is  ex- 
tended to  form  an  arm  J,  and  a  chain  K,  is  attached  to 
the  end  of  this  arm.  and  a  similar  chain  K,  is  attached  to 
the  lower  arm  of  the  link  at  the  same  time  distance  for- 
ward of  the  perforation  and  the  pin  as  the  other  chain  is 
back  of  the  perforation  and  pin.  These  chains  are  pro- 
vided with  spiral  springs  L,  at  the  middle,  and  are  secured 
at  their  outer  ends  to  the  ends  of  a  bar  or  lever  M,  at- 
tached at  its  middle  to  a  vertical  shaft  N,  journaled  in 
bearings  upon  the  front  of  the  car.  The  upper  end  of 
this  shaft  is  provided  with  a  hand-wheel  O,  for  operating 
it,  and  near  the  upper  end  of  the  shaft  is  secured  a  cogged 
wheel  P,  which  is  engaged  b}'  the  upper  end  of  a  vertically- 
sliding  spring-bolt  Q,  having  a  treadle  or  foot-piece  R, 
at  its  upper  end  to  the  side  of  the  portion  engaging  the 
cogged   wheel.    The  lower  portion  of  this  spring-bolt 


is  connected  by  means  of  links  S,  to  two  bell-crank 
levers  T  and  U,  one,T,  of  which  has  its  other  arm 
projecting  out  to  the  side  of  the  car,  while  the  other 
bell-crank  U,  has  a  rod  V,  attached  to  its  other  arm,  to 
the  outer  end  of  which  rod  a  lever  VV,  is  pivotally  attached, 
this  lever  and  the  bell-crank  levers  being  pivoted  upon 
the  front  end  of  the  car.  It  will  now  be  seen  that  when 
two  couplings  are  brought  together  the  links  may  first  be 
thrown  to  the  sides  by  turning  the  hand-wheel,  if  not 
already  in  that  position,  and  after  the  ends  of  the  draw- 
heads  have  come  together  the  links  may  be  tilted,  so  as 
to  engage  the  hooks  of  the  opposite  draw-heads,  thus 
coupling  the  draw-heads. 


Fig.  2. 

;        :     /  GILES*   CAR-COUl'LING. 

The  springs  in  the  chains  connecting  the  links  with  the 
tilting  levers  upon  the  vertical  shafts  will  serve  to  allow  the 
links  to  yield  slightly  to  both  sides,as  the  cars  will  sway  from 
one  side  to  the  other  during  travel,  the  springs  keeping  the 
links  in  engagement  with  the  hooks  and  preventing  them 
from  being  forced  out  by  any  motion  of  the  cars.        '; . 

The  spring-bolt  will  hold  the  cogged  wheel  and  through 
it  the  vertical  shaft  in  position  as  adjusted,  and  the  links 
can  neither  be  coupled  nor  uncoupled  without  disengaging 
the  spring- bolt  from  the  cog-wheel,  the  spring-bolt  being 
either  depressed  by  the  treadle  from  the  top  of  the  car  or 
by  drawing  either  the  outer  bell-crank  lever  or  the  lever 
at  the  other  side  of  the  car  outward,  the  bell-crank  lever 
and  hand-lever  bemg  applied  to  the  front  of  the  car  for 
the  purpose  of  releasing  the  operating-shaft  from  the 
ground,  the  person  standing  at  the  side  of  the  car.  After 
the  spring-bolt  has  been  disengaged  from  the  cog-wheel 
the  link  may  be  operated  from  the  ground  by  tilting  the 
lever  upon  the  lower  end  of  the  vertical  operating-shaft. 
The  spring-bolt  may  be  of  any  other  suitable  construc- 
tion— as,  for  instance,  it  may  be  a  lever  pivoted  upon  the 
top  of  the  car  and  having  one  end  engaging  the  cogs  of 
the  wheel,  while  the  other  end  has  a  spring  bearing  upward 
against  it,  and  a  rod  may  pass  down  the  front  end  of  the 
car  and  be  pivoted  to  a  crank  ujxDn  a  horizontally-jour- 
naled  shaft  upon  the  front  of  the  car,  this  shaft  having 
suitable  handles  or  levers  at  its  ends  for  tilting  ft.  The 
link  is  somewhat  wider  than  the  thickness  of  the  draw- 
head,  so  that  it  may  be  moved  up  and  down  upon  the 
bolt,  and  a  washer  X,  may  be  placed  upon  the  pin  or 
bolt  either  above  or  below  the  draw-head  for  the  pur- 
pose of  supporting  the  link  to  enable  it  to  engage  hooks 
upon  either  high  or  low  cars,  as  the  occasion  may  re- 
quire. .  ',       ;.  -  ..  . 

The  inventor  claims  this  form  of  coupling  to  be  simple 
and  inexpensive,  and  readily  applicable  to  any  form  of 
railway-car,  while  cars  employing  it  can  be  coupled  to 
cars  using  the  link-and-pin  coupling.-      - 


V    -  • - 
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McTyeire's  Piston-Packing. 


William  C.  McTyeire,  of  Hatchechubbee,  Ala.,  is  the 
inventor  of  an  improved  form  of  piston-packing,  which  is 
herewith  illustrated  and  described.  The  invention  has 
for  its  object  to  provide  means  whereby  a  piston-packing 
shall  adapt  itself  to  the  wear  of  the  cylinder,  so  as  always 
to  form  a  steam-tight  joint,  and  means  for  stopping  the 
passage  of  steam  between  the  joints  of  the  packing. 


MCTYEIRE  S   PISTON-PACKING. 

In  the  accompanying  cuts.  Fig.  i  is  a  side  elevation  of 
the  invention  ;  Fig.  2  a  longitudinal  vertical  section  of 
the  same  ;  Figs.  3  and  4  are  detail  views  of  modifications 
of  the  joint,  and  Figs.  5  and  6  shows  modifications  of  the 
spring.     , 

A  represents  the  head  of  the  piston,  consisting  of  a 
solid  piece  of  metal  grooved  around  its  center  to  receive 
the  packing,  and  bored  through  its  center  longitudinally 
to  receive  the  piston-rod.  The  piston-rod  B,  is  provided 
with  a  shoulder  at  one  end  of  the  piston-head,  and  it  is 
headed  over  the  piston-head  at  the  other  end  by  riveting 
with  a  hammer,  so  that  the  head  and  rod  become  one  and 
inseparable.  The  packing  is  made  in  segments  C  D  E, 
first,  because  a  whole  ring  could  not  be  put  into  the 
groove  piston-head  ;  and,  secondly,  in  order  that  the 
packing  may  expand  and  contract  from  the  etTects  of  heat 
and  cold  to  maintain  a  tight  joint  at  all  times.  The  joints 
between  the  different  segments  are  stopped,  to  prevent 


Fig.  3. 

'{ 

Fig.  4- 

1  ^ 

^  r  ,^ 
1 

Fig.  5. 

Fig.  6. 

MCTYEIRE  S    PISTON-PACKING. 

the  passage  of  steam  through  them,  by  a  cross-bar  F, 
which  may  be  made  in  different  ways.  That  which  is 
preferred  is  shown  in  Fig.  i.  in  which  a  perfect  ring  is 
first  made,  and  then  sawed  into  the  desired  number  of 
segments  by  plane  radial  cuts.  These  segments  are  then 
slotted  in  their  ends  in  a  plane  at  right  angles  to  the  axis 
of  the  cylinder,  and  tne  bars  F,  fitted  to  these  slots  to  cut 
off  any  passage  for  steam  between  the  ends  of  the  seg- 
ments. 

In  the  modifications  shown  in  Figs.  3  and  4,  a  splice  or 
lap  joint  is  made  by  extending  a  portion  of  each  segment 
across  the  joint  to  form  the  bar  F,  fitting  them  neatly  to 
each  other,  and  afterward  turning  the  made-up  ring  to 
the  internal  diameter  of  the  cylinder  and  to  fit  the  groove 
in  the  piston.    Beneath  the  segments  springs  G,  arc  placed, 


to  press  them  radially  toward  the  cylinder,  to  keep  them 
in  contact  therewith  and  preserve  a  steam-tight  joint  at 
all  times.  These  springs  may  be  of  any  suitable  form,  as 
shown  in  the  different  modifications.  Fig.  2  represents  a 
spiral-spring ;  Fig.  5  a  semi-elliptic  spring,  and  Fig.  6  a 
nearly  elliptic  spring  joined  at  the  ends  by  a  presser-plate 
J.  The  object  of  this  presser-plate  is  to  enable  the  spring 
of  whichever  pattern  may  be  used  to  bear  equally  beneath 
the  ends  of  two  adjacent  segments,  so  as  to  keep  both 
forced  alike  against  the  cylinder,  and  at  the  same  time  to 
lie  as  a  steam-check  directly  beneath  the  joint,  to  prevent 
the  steam  from  passing  around  beneath  the  edge  of  the 
splice. 

The  inventor  claims  that  this  device  furnishes  a  simple, 
durable  and  efficient  packing.  It  will  effectually  prevent 
the  passage  of  steam  between  the  piston  and  cylinder,  and 
as  it  gradually  wears  the  packing  will  adapt  itself  to  the 
mcreased  diameter.  It  is  especially  adapted  for  use  where 
high  speed  is  desired,  and  there  is  no  liability  ot  any  part 
of  it  becoming  loose  or  deranged. 


Bare's  Nut-Lock. 


John  Bare,  of  Mount  Union,  Pa.,  is  the  inventor  of 
an  improved  nut-lock,  which  is  herewith  illustrated  and 
described.  The  device  is  particularly  designed  for  holding 
the  nuts  of  the  bolts  that  secure  the  fish-plates  or  angle- 
bars  of  railway  rails,  but  it  is  also  applicable  to  other 
uses.  It  consists  in  a  T-shaped  spring-bar,  the  cross  por- 
tion of  which  is  designed  to  bear  beneath  two  nuts  of  the 
fish-plate,  and  the  stem  portion  of  which  has  a  bend  or 


Fig.  1. 

bare's  nut- lock. 

set  and  a  perforation,  which  bend  allows  the  stem,  when 
forced  down  and  spiked  to  the  cross-tie,  to  exert  an 
elastic  tension  against  the  lower  sides  of  the  nuts  that 
firmly  holds  them  from  turning  on  the  screw-threaded 
ends  of  their  bolts,  notwithstanding  the  vibration  and  jar 
caused  by  the  passing  trains. 

In  the  accompanying  cuts,  Fig.  i  is  a  cross-section 
through  the  angle-plates  through  the  line  x  x  of  Fig.  2, 
showing  the  application  of  the  device  ;  Fig.  2  a  side  view 
of  the  same,  and  Fig.  3  a  modification  of  the  spring  lock- 
bar. 

A  represents  the  rail,  B  B  are  the  angle-bars  or  fish- 
plates, C  the  bolt,  and  D  the  nut  which  fastens  the  bolt 
in  its  position  through  the  rail  and  fish-plates.  E  E'  is 
the  improved  locking  device,  which  is  in  the  nature  of  a 
T-shaped  sprmg-bar  made  of  metal,  and  whose  head  or 
cross-piece  E,  extends  a  distance  far  enough  to  rest  be- 
neath the  two  nuts  at  each  end  of  the  fish-plate  and  be- 
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tween  the  lower  faces  of  the  pair  of  nuts  and  the  fish- 
plate. The  stem  E',  of  the  spring  locking-bar  is  formed 
with  a  slight  upward  bend,  as  shown  in  dotted  lines  in 
Fig.  I,  and  has  a  hole  in  its  end,  through  which  a  spike  a, 
passes  into  the  cross-tie.  When  this  spring-stem  E',  is 
bent  down  and  spiked  to  the  cross-tie,  it  will  be  seen  that 
an  upward  tension  is  put  upon  the  head  E,  of  the  locking- 
bar  that  causes  it  to  bind  against  and  press  upwardly  on 
the  nuts,  holding  them  firmly  in  position  and  preventing 


■    Fig.   3.     ■      '■-■""%■;;,.--.,  V;   ,::--^V-y  ,_ 
v   :.:      ^       .  Vv    ;     •>         BARe's   NUT-LOCK.        '  •-    :V     <      '    V 

them  from  turning.  The  cross-piece  or  top  E,  of  the 
T"-shaped  bar  is  preferably  bent  over  or  folded  on  itself, 
as  shown  in  Fig.  i,  so  as  to  fill  better  the  space  between 
the  nuts  and  the  fish-plate ;  and  which  fold,  for  greater 
stiffness,  may  be  extended  down  to  contact  with  the  bar, 
as  shown  in  Fig.  3. 

The  inventor  claims  that  his  device  provides  a  simple, 
efficient  and  reliable  nut-lock  which  can  be  manufactured 
at  small  expense.  The  device  is  now  controlled  by  R. 
Bruce  Bare,  of  Washington,  D.  C,  to  whom  the  patent- 
rights  have  been  assigned. 


Kirby's  Canopy  for  Railway-Car  Lamps. 

John  Kirby,  Jr.,  of  Dayton,  O.,  is  the  inventor  of  a 
new  form  of  canopy  for  railway-car  lamps,  which  is  here- 
with illustrated  and  described.  It  consists  in  devices 
whereby  the  canopy  may  be  attached  in  its  normal  posi- 
tion to  the  curved  or  inclined  roofs  of  railway-cars  or 
other  structures  in  such  way  as  to  be  capable  of  adjust- 
ment with  reference  to  the  position  of  the  flame  or  light 
against  which  it  is  desired  to  protect  the  roof.  Hereto- 
fore it  has  been  customary  to  make  these  canopies 
especially  to  suit  the  curve  or  pitch  of  the  deck  of  a  car 
•  or  other  structure,  because  if  not  so  made  they  will  not 
hang  with  their  lower  edge  at  right  angles  with  the  lamp- 
chimney  ;  yet  it  is  desirable  that  it  should  so  hang.  The 
present  invention  enables  the  canopy  to  be  so  hung  that 
it  may  be  in  normal  position  whatever  the  pitch  of  the 
roof  may  be,  and  the  canopy  may  be  used  in  any  car,  and 
lias  the  further  advantages  over  the  canopy  made  especi- 
ally for  a  particular  structure  that  it  may  be  made  in 
quantity  and  held  in  stock — a  very  important  advantage 
to  \.\\z  manufacturer  and  consumer.  ;:  >: 

l;i  the  accompanying  cuts.  Fig.  i  shows  the  canopy  at- 
tached to  a  railway-car,  and  Fig.  2  is  a  central  vertical 
^ectioa  ol  the  same. 


A  represents  the  outside  curved  roof  of  a  railway-car, 

B  the  inside  curved  roof  of  the  car,  and  C  a  tube  passing 
through  the  roof  to  carry  off  the  product  of  combustion 
of  the  lamp.  The  canopy  is  constructed  as  follows  :  D  is 
a  hollow  ball,  preferably  spun  of  sheet  metal,  and  having 
on  opposite  sides  the  openings  g  and  g'.  The  opening 
g',  is  provided  with  a  screw-thread,  as  shown.  G  is  the 
canopy  proper,  and  has  an  opening  screw-threaded  and 
adapted  to  screw  into  the  screw-threads  of  the  opening 
g',  of  the  ball  D.  F  is  a  tin  or  other  sheet-metal  collar 
having  an  opening  in  the  center  of  less  diameter  than  the 
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Fig.  I. 


kirby's  canopy  for  railway-car  lamps. 

diameter  of  the  ball  D.  E  is  a  collar,  preferably  made  of 
sheet  metal  spun  or  otherwise  formed  into  the  desired 
shape,  having  also  an  opening  in  its  center  of  less  diam- 
eter than  the  diameter  of  the  ball  D.  The  collars  F  and 
E,  form  a  socket,  and  are  held  by  screws  or  in  any  con- 
venient way  firmly  to  the  inside  roof  of  the  car. 


c^ 


■  Fig  2.  ...---^^  .  .y-^-     :- 

•:■ "       kirby's  canopy  for  railwaV-cAr  lamps. 

The  canopy  is  attached  to  the  car-roof  as  follows  :  The 
collar  E,  is  brought  up  on  the  ball  D,  from  below  as  far  as 
its  diameter  will  allow.  The  canopy  proper  G,  is  then 
screwed  onto  the  ball,  and  the  collar  F,  is  brought  down 
on  the  ball  D.  as  far  as  its  diameter  will  allow.  The 
flanges  of  the  collars  F  and  E,  are  then  brought  together 
and  firmly  affixed  to  the  roof.       -  v-     ;        .:  .  V-     : 

It  is  evident  that  since  the  diameter  of  the  openings  in 
the  collars  is  less  than  the  diameter  of  the  ball  they 
cannot  come  together,  and  that  they  form  a  socket  to 
hold  the  ball  D,  free  to  move  between  thein.    The  b«iU  P, 
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with  the  canopy  G.  may  thus  be  placed  at  any  angle  to 
the  roof,  and  held  firmly  in  the  desired  position  at  right 
angles  to  the  chimney  of  the  lamps.  The  ball  D,  as  de- 
scribed, becomes  part  of  the  flue  for  the  escape  of  the 
results  of  combustion.  Where,  however,  the  lamp  is  at 
such  a  distance  from  the  canopy  as  not  to  require  an  out- 
let for  the  results  of  combustion,  the  ball  may  be  made 
without  the  opening  ^i^.  In  this  case  the  lower  opening 
may  also  be  dispensed  with,  provided  the  ball  D,  is  furn- 
ished with  a  screw-threaded  collar  or  other  means  of 
attachment  to  the  canopy. 

The  inventor  claims  that  this  form  of  car-lamp  canopy 
is  simple,  easy  of  adjustment,  and  can  be  manufactured 
at  small  expense.  It  is  now  manufactured  by  the  Dayton 
Manufacturing  Company,  of  Dayton,  O.,  of  whom  further 
particulars  may  be  obtained. 


Cornell's  Electric  Time-Signal  for  Railways. 

George  Cornell,  of  Crystal  Run,  N.  Y.,  is  the  inventor 
of  an  improved  electric  time-signal  for  railways,  which  is 
herewith  illustrated  and  described.  The  signal  is  especi- 
ally designed  for  use  in  railway-stations  and  at  dangerous 
points  to  indicate  the  time  elapsed  between  trains  passing 
the  station. 

In  the  accompanying  cuts,  Fig.  i  is  a  broken  front  ele- 
vation of  the  signal,  and  Fig.  2  a  detailed  sectional  eleva- 
tion of  the  same  on  the  line  x  x  o(  Fig.  1. 


Fi<c.   I. 
CORNELL'S   ELECTRIC  TIME-SIGNAL   EOR   RAILWAYS. 

A  represents  an  inclosure,  to  the  front  which  is  formed 
or  secured  a  stationary  indicator  B,  having  minute-grad- 
uations marked  in  a  circle  thereon,  similar  to  the  dial  of 
a  clock.  Within  the  inclosure  A,  is  secured  another  in- 
closure C,  or  suitable  frame-work,  containing  ordinary 
clock  mechanism  that  serves  to  turn  the  hand  or  pointer 
D,  in  front  of  the  dial  or  stationary  indicator  B.  The 
pointer  D,  is  provided  with  the  sleeve  a,  which  fits  loosely 
upon  the  hand-arbor  l>,  of  the  clock  mechanism,  and  the 
arbor  d,  is  made  of  considerable  length  in  front  of  the 
cog-wheel  c,  secured  upon  the  arbor,  to  permit  the  pointer 
D,  and  sleeve  ^,  to  slide  outwardly  upon  the  arbor.  The 
sleeve  a,  is  formed  with  an  annular  groove  (f,  to  receive  the 
forward  end  of  the  lever  E.  It  is  also  provided  with  the 
arm  a',  which  is  provided  with  a  pin  or  stud  a^,  for  con- 
nection with  the  cogs  of  the  wheel  c,  for  causing  the 


sleeve  a,  and  pointer  D,  to  be  revolved  by  the  clock  me- 
chanism. The  sleeve  a,  is  also  provided  with  the  small 
pulley  (i^,  to  which  the  weight  c,  is  attached  by  a  cord  e', 
so  that  when  the  sleeve  a,  and  pointer  D,  are  revolved  by 
the  clock  mechanism  the  weight  e,  will  be  elevated  to 
return  the  sleeve  and  pointer  to  the  "  naught-point." 
when  the  sleeve  is  disconnected  from  the  clock  mechan- 
ism. The  lever  E,  is  pivoted  between  the  points  //.  and 
is  provided  with  the  armature-plate  E'.  held  in  front  of 
the  poles  of  the  electro-magnets  F,  which  are  held  in  the 
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inclosure  A,  on  the  base  F',  and  are  connected  by  wires 
.s"^'  ^o  ^  battery  and  to  a  device  to  be  operated  by  trains 
of  cars  passing  the  signal,  for  opening  and  closing  the 
electric  circuit  through  the  magnets  F.  When  the  circuit 
is  open,  the  forward  end  of  the  lever  E,  is  drawn  toward 
the  clock  mechanism  C,  by  a  spring  A,  which  movement 
of  the  lever  causes  the  sleeve  a,  to  be  set  back  by  the 
lever  toward  the  cog-wheel  c,  so  that  the  pin  a^,  of  the 
arm  a',  on  the  sleeve  will  engage  with  one  or  the  other  of 
the  teeth  of  the  cog-wheel  c,  thus  connecting  the  hand  D, 
with  the  cog-wheel,  so  that  the  hand  will  be  moved  around 
in  front  of  the  dial  B.  by  the  clock  mechanism  like  the 
minute-hand  of  a  clock.    ■,'■    '         -v-.'^  ':  :  |       '•    ■  > 

The  revolution  of  the  sleeve  a,  will  wind  up  the  cord  e', 
and  elevate  the  weight  ^.  A  passing  train,  as  above  men- 
tioned, will  close  the  circuit  to  the  magnets  F,  which  will 
operate  the  lever  E.  and  cause  it  to  force  the  sleeve  a,  the 
hand  D.  and  the  arm  a',  outward  away  from  the  clock 
mechanism  C,  which  movement  will  disengage  the  stud 
a^,  from  the  teeth  of  the  cog-wheel  c;  and  permit  the 
weight  g,  suddenly  to  reverse  or  return  the  hand  D, 
which  will  be  returned  to  the  naught-point  and  there 
stopped  by  a  pin  /,  against  which  the  arm  a',  strikes,  as 
shown  in  Fig.  I.  The  arm  a',  is  made  exactly  opposite 
to  the  hand  D,  to  act  as  a  counterbalance-weight  to  the 
hand,  so  that  a  light  weight  e,  may  be  used  to  return  the 
hand.  The  distance  the  hand  D,  travels  from  the  naught- 
point  around  the  dial  toward  the  55-point  before  being 
released  indicates  the  time  elapsed  since  the  last  inter- 
ruption of  the  forward  movement  of  the  hand,  so  that  an 
engineer  of  a  train  of  cars  approaching  the  signal  may 
know  how  long  a  time  has  elapsed  since  the  preceding 
train  passed.  The  hand  D.  is  stopped  at  the  55-point  by 
the  stop-pin  /',  so  that  confusion  will  not  arise  by  the 
hand  D,  making  more  than  a  complete  revolution  over 
the  dial. 

The  stop-pin  /',  is  insulated  from  the  clock-frame,  and 
is  connected  by  a  wire  £^^,  with  one  pole  of  the  battery. 
The  clock-frame  is  connected  with  the  other  pole  by  the 
wire  £-^,  so  that  the  contact  of  the  arm  a',  with  the  stop 
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/■',  closes  the  electric  circuit  to  the  magnets  F,  which 
operates  the  lever  E.  and  detaches  the  hand  from  the 
gear  c.  The  weight  e,  instantly  resets  the  hand  D,  and  as 
the  circuit  is  so  quickly  broken  the  hand  will  go  back  but 
one  cog.  This  will  continue  without  stopping  the  clock 
until  a  train  passes,  when  the  hand  will  be  set  back  to 
naught.  Instead  of  an  open  a  closed  circuit  may  be  used 
for  operating  the  lever  E,  with  like  results.  No  special 
manner  of  attaching  the  mechanism  to  the  track  is  pro- 
vided, as  there  are  several  circuit-closing  devices  in  use 
which  are  open  to  all. 

It  is  claimed  by  the  inventor  that  ordinarily  a  road 
could  equip  all  of  its  dangerous  curves  with  this  device 
for  so  small  a  sum,  that  if  one  accident  should  be  averted 
thereby  the  saving  to  the  road  would  pay  for  the  entire 
equipment  of  the  device.  The  cost  of  operating  the  de- 
vice is  very  slight,  requiring  but  one  Leclanchi  cell  of 
battery  per  signal,  the  signals  to  be  wound  up  daily  by  the 
track- walkers.  Besides  the  stationary  cog-wheel  and  the 
clock  movement  to  which  it  is  attached  and  the  stationary 
magnets  and  their  armature,  the  mechanism  is  reduced  to 
to  one  piece  of  metal,  as  all  the  rest  of  the  parts  are  at- 
tached permanently  and  belong  to  the  sleeve.  The  fric- 
tion and  liability  to  derangement  is  thus  reduced  to  a 
minimum.  The  clock  mechanism  bearings  need  not 
necessarily  be  made  very  tight  as  correct  time  is  not  re- 
required,  one  or  two  minutes  variation  per  hour  amout- 
ing  to  but  little  in  fifteen  minutes,  and  thus  the  clock  can 
be  made  less  liable  to  be  aflfected  by  changes  of  temperature. 


Carpenter's  Furnace  for  Steam-Boilers. 


Professor  Rolla  C.  Carpenter,  of  Lansing,  Mich., 
is  the  inventor  of  an  improved  furnace  for  steam-boilers, 
which  is  herewith  illustrated  and  described.  The  objects 
of  the  device  are  to  furnish  a  supply  of  air  to  the  uncon- 
sumed  carbon  rising  in  the  form  of  smoke,  soot,  and  gas 
from  the  mass  of  coal,  to  deflect  the  mingled  carbons  and 


■;.-.-  :;-        ;  Fig.  i. 

...       carpenter's  furnace  for  steam-boilers. 

air  from  contact  with  the  boiler — which  is  always  at  a 
much  lower  temperature  than  that  necessary  to  produce 
combustion — until  the  combustion  of  the  carbons  shall 
have  been  perfected,  and  to  produce  a  perfect  combustion 
of  the  gases,  smoke,  and  soot. 

In  the  accompanying  cuts,  Fig.  i  is  a  perpendicular 
sectional  view  of  the  improved  furnace,  and  Fig.  2  a  hori- 
zontal sectional  view.       n     ,     <  =      '.:  V.  V    "  >    '  ■    /   v   ;  i 

A  represents  the  boiler,  and  B  the  outer  walls  of  the 
furnace.  C  is  a  bridge-wall,  which  is  built  of  refractory 
material,  and  is  built  up  close  to  the  boiler,  leaving  only 


sufficient  space  for  the  expansion  of  material.  Through 
this  bridge-wall  are  one  or  more  perforations  having  their 
combined  area  equal  to  or  less  than  the  area  of  the  tubes 
in  the  boiler  abov-e.  The  bridge-wall  is  preferably  built 
quite  thick,  so  as  to  present  a  large  surface  at  the  aper- 
tures. The  i>erforations  do  not  extend  to  the  top  of  the 
bridge-wall,  but  a  portion  of  the  solid  wall  is  built  above 
them  for  the  pur{X>se  of  deflecting  the  moving  air  and 
combustible  matter  from  too  near  an  approach  to  the 
body  of  the  boiler.  Between  the  bridge-wall  and  the 
front  of  the  furnace-wall  is  placed  a  grate  G,  having  an 
ash-pit  below  it,  as  is  usual,  but  so  mounted  that  there  is 
between  the  front  wall  of  the  furnace  and  the  forward 
end  of  the  grate  an  open  space,  shown  at  S  S,  having  its 
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area  about  equal  to  one-half  that  of  the  perforations  in 
the  bridge-wall.  The  requisites  of  this  opening  are,  that 
it  shall  not  be  clogged  by  throwing  coal  or  combustibles 
over  it,  and  that  it  be  constantly  kept  free  for  the  passage 
of  air;  but  the  opening  in  whatever  form  should  have  an 
area  less  than  or  about  equal  to  one-half  the  area  of  the 
perforations  in  the  bridge-wall,  and  so  constructed  that 
they  shall  be  kept  constantly  open  and  free  from  choking 
combustibles.  A  current  of  air  entering  through  the  or- 
dinary damper-openings  in  the  front  of  the  furnace  passes 
in  part  through  the  burning  coal  upon  the  grate  and  in 
part  through  the  aperture  S  S,  in  front  of  the  grate,  and 
the  latter  portion,  while  passing  over  the  coal  toward  and 
through  the  openings  in  the  bridge-wall  and  there  ming- 
ling with  the  unconsumed  combustible  material  rising 
from  the  coal,  furnishes  a  fresh  supply  of  oxygen,  and 
promotes  complete  combustion  as  the  mixed  air  and 
combustible  material  pass  through  the  perforations.  The 
location  of  the  perforations  in  the  wall  at  a  distance 
below  the  boiler  causes  the  combustible  material  to  be 
drawn  away  from  the  comparatively  cool  boiler,  and  pre- 
vents the  cooling  of  the  gases  and  their  consequent  fail- 
ure to  burn.  The  hot  gases,  with  their  combustible 
material  completely  burned  out,  pass  on  their  way  to  the 
chimney  through  the  flues  y"/,  and  there  part  with  their 
heat  to  the  water  surrounding  the  flues. 

The  aperture  S  S,  can  be  utilized  by  the  fireman  for  the 
ready  removal  of  clinkers,  and  its  presence  compels  the 
proper  admission  of  air  over  the  top  of  the  burnmg  coal, 
in  spite  of  the  most  careless  attention  of  the  fireman. 
The  grate  G,  may  be  set  either  horizontal  or  raking.  It 
is  preferable  to  set  it  with  the  rear  end  lower,  as  such  a 
setting  causes  the  coal  to  work  constantly  backward  and 
away  from  the  aperture  S  S. 

Furnaces  constructed  as  above  described  have  been  in 
use  for  some  months  in  the  Michigan  State  Agricultural 
College  and  also  in  the  State  School  for  the  Blind  at 
Lansing,  and  have  given  entire  satisfaction.  A  consider- 
able economy  of  fuel  has  been  effected  by  their  use. 
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Lane  &  Thorp's  Car-Starter. 


John  A.  Lane  and  James  M.  Thorp,  of  Detroit,  Mich., 
are  the  inventors  of  an  improved  car-starter  for  use  on 
street-railway  cars,  which  is  herewith  illustrated  and  de- 
scribed. It  consists  in  a  device  by  which  the  power  of 
the  horse  is  temporarily  applied  to  give  a  rotary  impulse 
directly  to  the  wheel,  so  as  to  revolve  the  wheel  partly 
and  then  transfer  the  power  to  the  usual  conditions  for 
draft  purposes. 

In  the  accompanying  cuts.  Fig,  I  represents  a  side  view 
of  the  device  ;  Fig.  2  a  top  view,  and  Fig.  3  an  enlarged 
sectional  view  of  the  draw-bar  H,  two  anti-friction  rollers 
d  e,  and  the  hook  f. 


of  the  sector  E,  upon  the  axle  of  the  wheel.  The  forward 
motion  of  the  draw-bar  acting  through  the  chains  and 
over  the  variable  differential  sectors  a  b,  through  the  sec- 
tor E,  pawl  K,  and  ratchet-wheel  D,  rotates  the  wheel 
S,  upon  its  axis  until,  in  the  course  of  its  revolution, 
the  pawl  K,  is  brought  against  the  lug  M,  attached  to  the 
car-bottom,  thus  throwing  it  out  of  gear ;  and  at  the  same 
time  the  beveled  stop  //,  slips  over  the  hook  f,  thus  hold- 
ing the  draw-bar  from  pulling  back,  and  the  usual  draft 
conditions  are  established.  By  pressing  on  the  foot-piece 
g,  which  springs  down  the  hook  f,  and  releases  the 
draw-bar,  these  motions  will  be  reversed  by  the  weight  F, 
and  the  mechanism  set  to  start  the  car  again.  By  the 
use  of  the  differential  sector-pulleys  a  and  b,  two  results 
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A  represents  the  car-bottom  extending  back  over  the 
wheels,  one  of  which  is  represented  by  S,  and  B  is  the 
car-platform.  Under  the  platform  by  suitable  hangers  is 
attached  the  draw-bar  H  H',  adapted  to  move  backward 
or  forward  until  such  motion  is  stopped  by  the  stop  r, 
or  the  draw-bar  H',  striking  against  the  hanger  /,  or  the 
hanger  /'.  Between  the  rear  end  of  the  draw-bar,  when 
completely  back,  as  shown,  and  the  axle  of  the  wheel,  is 
hung  a   block   or  counter-shaft   having  two   sectors   of 


are  accomplished :  First,  the  leverage  is  increased  and 
consequently  the  power  applied  to  rotate  the  wheel  S, 
to  any  desired  extent ;  and  second,  as  the  power  begins 
to  be  effective  the  difference  in  the  gearing  becomes 
less,  thus  bringing  the  draft  gradually  and  not  suddenly 
into  the  usual  conditions  for  moving  the  car  upon  the 
track. 

Fig.  3  shows   the   hook  f,  dropped  and   also  turned 
down.     It  is  to  be  pivoted  on  the  axle  of  the  roller  e,  and 


Fig.  2. 
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circles  a  b,  turning  upon  a  common  axis  p,  the  periphery 
of  these  sectors  being  spiral  to  the  axis  on  which  it  turns. 
This  forms  a  differential  sector-pulley  by  the  use  of  which 
the  draft  is  transferred  gradually  and  without  a  shock 
from  its  action  in  giving  a  rotary  motion  to  the  wheel  to 
its  ordinary  conditions  for  draft  purposes.  Upon  the  axle 
C,  of  the  wheel  is  fixed  the  ratchet-wheel  D,  and  mounted 
loosely  beside  it  is  a  sleeve  carrying  another  sector-pulley 
E,  which  carries  a  pawl  adapted  to  engage  in  the  teeth  of 
the  ratchet-wheel  D.  This  sector  has  its  periphery  spiral 
to  the  axle  also,  and  thus  it  reduces  the  leverage  as  the 
car  gains  motion.  On  the  sleeve  is  fixed  an  arm  holding 
a  weight  F,  by  means  of  which  the  mechanism  is  set  in 
position  for  starting,  as  shown  in  the  cuts. 

From  the  rear  of  the  draw-bar  H,  a  chain  passes  to  the 
differential  sector-pulley  b,  passing  around  to  the  rear  or 
lower  part.  Another  chain  attached  to  the  upper  and  for- 
ward part  of  the  sector  A,  passes  to  and  around  to  the  rear 


to  be  held  up  by  the  two  springs  .r  x'.  n  is  a  plate  on  the 
side  of  the  hook  f,  to  receive  the  shank  of  the  foot-piece 
g.  There  may  be  a  shield  of  sheet  iron  placed  under 
and  in  front  of  the  hanger  /',  to  keep  the  mud  out  of  the 


Fig.  3.      . 
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rollers  and  hook.  The  foot-piece  may  be  taken  out  when 
the  car  is  going  the  other  way,  so  as  to  prevent  any  one 
on  that  end  of  the  car  from  setting  the  starter.  The 
draw-bar  should  always  be  out  when  not  ready  to  use. 
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This  car-starter  is  claimed  by  the  inventors  to  be  simple 
in  construction,  strong,  durable,  and  readily  attached  to 
any  car.  It  is  further  claimed  to  be  as  nearly  automatic 
as  possible.  A  test  with  a  model  has  shown  a  power  of 
three  to  one,  tending  to  demonstrate  that  by  the  use  of 
the  device  one  horse  may  start  a  loaded  car  as  readily  as 
three  horses  without  the  aid  of  such  device.  If  more 
power  is  needed  the  diameter  of  the  forward  sector- 
pulleys  can  be  increased  to  twice  that  shown  in  the  cuts. 


Vogel's  Electric-Alarm  for  Locomotives. 


William  Vogel,  of  Chicago,  111.,  is  the  inventor  of  an 
electric-alarm  for  locomotives,  which  is  herewith  illus- 
trated and  described.  The  invention  provides  an  im- 
provement in  electric  alarms  or  signals  for  locomotives 
on  approaching  switches,  stations,  bridges,  etc.;  and  it 


In  the  accompanying  cuts.  Fig.  i  is  a  plan  view  of  the 
track  and  the  connections  ;  Fig.  2  a  detail  view  showing 
the  connections  between  the  contacts  on  the  locomotive 
and  those  on  the  track  ;  Fig.  3  shows  the  connection  be- 
tween the  switch  and  the  contact  point ;  Fig.  4  shows  the 
electrical  apparatus  on  the  locomotive  ;  Fig.  5  shows  the 
connection  between  the  electro-magnets  and  the  drops  ; 
Fig.  6  shows  the  signs  used  on  the  locomotive  to  notify 
the  engineers;  Figs.  7  and  8  are  detail  views  of  the  elec- 
tro-magnets, and  Figs.  9  and  10  different  views  of  a  modi- 
ficatiorii^  '  •   '      :    /;  ;    ^ 

A  represents  the  main  track,  B  the  switch,  and  C  the 
switch-arm  for  moving  the  switch  so  as  to  connect  the 
main  track  A,  with  any  one  of  the  tracks  on  beyond  the 
switch.  At  any  suitable  distance  from  this  switch,  in  be- 
tween the  rails  of  the  main  track,  will  be  a  suitable  num- 
ber of  contact-points  G,  (shown  especially  in  Fig.  2)  and 
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consists  in  the  combination  of  a  number  of  electrical  con- 
tacts, corresponding  to  the  number  of  tracks  with  which 
the  switch  connects,  and  which  are  electrically  connected 
to  a  corresponding  number  of  contacts  which  are  placed 
at  the  switch,  a  switch-rod  which  is  connected  with  the 
ground-battery,  and  which  is  provided  with  a  device  for 
resting  upon  one  of  the  contacts,  a  ground-battery  which 
is  connected  to  the  rails  of  the  main  tracks,  and  a  suitable 


which  will  project  any  suitable  distance  up  above  the  tops 
of  the  main  rails  of  the  tracks.  Of  these  contacts  G,  there 
is  a  number  corresponding  to  the  number  of  tracks  with 
which  the  switch  B,  connects.  Each  contact  G,  is  insu- 
lated from  the  cross-tie  upon  which  it  is  placed  by  a  suit- 
able bed  or  cushion  of  rubber,  or  any  other  suitable  sub- 
stance.   This  rubber  serves  both  to  insulate  the  contacts 


Fig.  2. 


Fig.  3. 
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operating  mechanism  placed  upon  the  locomotive  for  the 
purpose  of  sounding  an  alarm  and  exposing  a  sign  or 
signal  to  the  engineers,  showing  whether  it  is  safe  to  pro- 
ceed or  not.  The  object  of  this  invention  is  to  attract  the 
attention  of  the  engineer  in  passing  a  certain  point  which 
is  distant  from  the  switch,  and,  by  exposing  a  signal  or 
sign,  notify  him  whether  the  switch  is  making  connection 
with  the  right  track  or  not. 


F'ig.  4. 
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G,  and  to  allow  them  to  be  bent  slightly  forward  when 
struck  by  the  locomotive,  as  shown  in  dotted  lines,  so  as 
to  allow  the  locomotive  to  pass  freely  over  them.  Each 
one  of  these  contacts  G,  is  connected  by  means  of  a  wire 
D,  which  runs  along  upon  the  poles  placed  by  the  side  of 
the  track  to  the  corresponding    insulated  contacts   E, 
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placed  just  beside  |the  switch-rod.  Connected  to  the 
switch-rod  C,  is  agrbund-battery  M,  and  connected  to  the 
rails  of  the  main  tk^ack  near  the  contact-points  G,  is  a 
second  ground-battery  L.  Secured  to  the  switch-rod  of 
the  lever  is  a  short  I  arm  F,  to  the  outer  end  of  which  is 
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connected  a  wheel  or  other  similar  device  H.  When  ihe 
switch-rod  is  moved  sjo  as  to  make  the  switch  B,  connect 
with  any  one  of  the  tracks  which  connect  with  the  main 
track,  this  wheel  H,  ia  made  to  move  along  over  the  tops 
of  the  contacts  E,  wljiich  are  suitably  arranged  for  the 
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purfjbse,  and  whenever  the  switch  B,  is  made  to  connect 
with  one  of  the  tracks,  this  wheel  H,  rests  upon  the  top  of 
the  corresponding  con|:act,  so  as  to  make  electrical  con- 
nection with  the  corresponding  contact  G,  by  means  ot 
the  wire  D.     By  this  construction  it  is  impossible  to  move 
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be  secured  the  cross-bar  K,  to  the  under  side  of  which 
are  secured  a  number  of  curved  contacts  I,  which  are 
arranged  in  such  relation  that  when  the  locomotive  passes 
over  the  contacts  G,  every  one  of  the  contacts  I,  will 
make  connection  with  the  corresponding  contacts  G,  and 
as  the  contacts  I,  pass  over  the  contacts  G.  the  contacts 
G,  will  be  forced  forward,  as  shown  m  Fig.  2.  Each  con- 
tact I,  on  the  locomotive,  of  which  there  will  be  a  number 
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Fig.  7. 

vogel's  electric- alarm  for  locomotives. 

corresponding  to  the  number  of  the  contacts  G,  is  con- 
nected by  means  of  a  wire  J,  with  the  pairs  of  electro- 
magnets N.  There  is  a  pair  of  these  electro-magnets  N, 
for  each  of  the  contact-points  G,  and  for  each  of  the 
electro-magnets  there  is  an  armature  O,  and  a  correspond- 
ing sign  or  signal  P,  and  drop  Q. 

Upon  the  locomotive,  at  any  suitable  point,  is  placed  a 
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Fig.  8. 

vogel's  electric-alarm  for  locomotives. 

battery  R,  which  connects  with  the  pairs  of  electro-mag- 
nets N,  and  with  the  frame  S,  at  one  pole,  and  with  the 
boiler  or  any  other  suitable  part  of  the  locomotive  at  the 
other  pole,  and  to  the  alarm-bell  S'.  The  current  which 
is  connected  with  the  locomotive  is  intended  to  pass 
down  through  the  wheels  to  the  main  track,  and  thus 
form  connection  with  the  currents  which  pass  from  the 
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Fig.  9. 


VOGEL  S    electric-alarm    FOR    LOCOMOTIVES. 


the  switch-lever  without  forming  an  electrical  connection 
between  the  corresponding  contacts  E  and  G,  for  the  pur- 
pose of  communicating  yvith  the  engineer  when  the  loco- 
motive passes  over  the  cbntacts  G. 

To  the  under  side  of  the  pilot  of  the  locomotive  will 


ground-batteries  L  M.  From  one  pole  of  the  battery 
passes  the  wire  T,  which  connects  with  the  alarm-bell  S', 
and  the  wire  U,  from  the  other  pole,  for  connecting  with 
the  electro-magnets  and  the  insulated  frame  S.  From 
the  alarm-bell  extends  the  wire  V,  for  the  purpose  of  con- 
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necting  with  the  insulated  support  W,  upon  which  the 
drops  Q.  fall. 

When  a  current  is  passed  through  any  one  pair  of  the 
electro-magnets  N,  in  passing  over  the  contacts  G,  the 
the  armature  O,  is  drawn  downward,  which  releases  a 
drop  Q,  from  the  hook  end  of  the  armature,  and  the  drop 
falls  upon  the  support  W,  which  is  suitably  insulated 
from  the  frame  S,  and  connected  by  the  wire  V,  to  the 
alarm-bell  S',  When  the  drop  Q,  falls,  a  sign  or  signal  of 
any  suitable  kind — such  as  is  shown  in  Fig.  6— is  exposed 
at  the  same  time  that  the  alarm-bell  S',  is  sounded  by  the 
passage  of  a  current  through  the  frame-support  W,  wires 
y  T,  and  alarm-bell.  A  glance  at  the  sign  or  signal  ex- 
•  posed  shows  the  engineer  whether  it  is  safe  to  proceed  or 
not.  For  instance,  the  locomotive  is  moving  in  the  direc- 
tion of  the  switch,  and  the  contact-points  I,  on  the  loco- 
motive strike  against  the  contact-points  G.  As  above 
described,  moving  the  switch  rod  into  any  desired  posi- 
tion makes  electrical  connection  between  one  of  the  con- 
tacts G,  and  one  of  contact-points  E,  by  stopping  the 
wheel  H,  upon  one  of  the  contacts  E.     If  the  connection 
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is  not  to  be  made  with  that  portion  of  the  main  track 
which  is  beyond  the  switch,  and  the  switch  is  moved  so 
as  to  connect  with  this  portion,  this  wheel  H,  will  rest 
upon  the  central  contact  E.  Then  the  corresponding 
contacts  G  I,  are  in  condition  to  have  a  current  passed 
through  them,  through  the  wire  J,  through  the  corre- 
sponding pair  of  electro-magnets  N,  and  the  battery. 
The  armature  O,  being  drawn  downward  by  the  closing 
of  the  circuit,  the  drop  Q,  falls  and  the  alarm-bell  in- 
stantly sounds  for  the  purpose  of  attracting  the  engineer's 
attention  to  the  sign  "wrong  track,"  which  is  exposed  by 

,  the  falling  of  the  drop  Q.  When  the  contacts  I  G,  make 
connection,  a  circuit  is  passed  through  one  of  the  wires 
T,  electro-magnets  N,  wire  V,  battery  R,  through  the 
boiler,  through  the  wheels,  the  rails  of  the  main  track, 
down  to  the  ground  L,  through  the  ground  to  M,  through 
the  switch-rod  C,  wheel  H,  contacts  E,  wire  D,  and  con- 
tact G.-o;  .;:./.  r  .^  ■  ■■'"'-':  :':V:-'r::.-:'^  ■:■'"■■:-■:■.■':  rr;--  '■■■'  :-. 
When  it  is  simply  desired  to  show  the  engineer  where 

.  he  is  on  the  track  at  night  or  in  foggy  weather,  the  con- 
tacts G,  on  the  track  will  be  made  wider,  and  then  there 
will  be  two  contacts  I,  on  the  locomotive  for  each  one  G, 

.  and  no  wires  D,  or  switch.  When  contact  is  made  be- 
tween the  one  G,  on  the  track  and  the  two  contacts  I,  on 
the  locomotive,  a  current  is  passed  from  the  battery  down 
through  the  three  contacts  back  through  the  wires  J,  and 
electro-magnet,  to  the  other  pole  of  the  battery.  These 
contacts  may  be  arranged  along  the  track  at  any  desired 

.point,  and  used  to  indicate  bridges,  curves,  crossings  and 


stations,  and  each  contact  will  have  its  corresponding 
sign,  so  as  to  let  the  engineer  see  just  where  he  is  or  what 
he  is  coming  to.  ^.^'*  .:"^;^  ■'^  -  •:.-  -■  :■ '  "■;.  ^-'.'  ;  "' 
This  device  is  now  entirely  controlled  by  Adolph 
Zeller,  of  Chicago,  to  whom  the  patent-rights  have  been 
assigned, 

V     -1    .  Ursbruck's  Nut-Lock.  :    - 

Joseph  B.  Ursbruck,  of  Philadelphia,  Pa.,  is  the  in- 
ventor of  an  improved  form  of  nut-lock,  which  is  here- 
with illustrated  and  described.  It  consists  in  the  combi- 
nation, with  a  screw-bolt,  of  a  recessed  or  chambered  nut, 
and  a  locking- weight  fitting  in  one  of  the  recesses  of  the 
nut  and  serving  to  oppose  by  its  gravity  the  tendency  of 
the  nut  to  turn  upon  the  bolt  in  the  direction  of  release 
from  its  bearing  upon  the  member  which  the  bolt  secures 


'-{'' V'''\y ';':■' 'X'-—-^--' -'         Fig.    1.  -:.:-;^' /-   ."-,  _;.' 

"       /j^  ursbruck's  NTJT-LOCK.  -.     .  •  '■ 

in  position.  The  invention  is  here  shown  as  applied  in 
connection  with  a  rail-joint,  but  it  is  equally  applicable  in 
any  other  construction  in  which  it  is  necessarj-  or  desirable 
to  hold  a  nut  securely  against  displacement  from  normal 
position  upon  a  bolt. 

In  the  accompanying  cuts.  Fig.  i  is  a  vertical  transverse 
section  through  a  rail-joint  illustrating  the  application  of 


^\ 
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the  invention  on  the  line  .r  x  of  Fig.  2  ;  Fig.  2  a  side  view, 
in  elevation,  of  the  same  with  the  bolt  and  nut  in  section 
on  the  line  J  j  of  Fig.  i,  and  Fig.  3  on  the  following  page 
a  view  of  the  weight  detached.      ..•  .        <  ... 

The  bolt  3,  by  which  the  fish-plates  2,  and  rail-sections 
I,  are  connected,  is  provided  with  an  ordinary  screw- 
thread,  which  is  engaged  by  a  nut  4,  exteriorly  of  the 
usual  form,  but  differing  from  the  ordinary  nut  in  having 
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a  series  of  recesses  lor  chambers  5,  formed  within  its  body 
between  a  central  core  in  which  the  thread  is  tapped  and 
an  external  shell,  these  chambers  being  separated  by 
radial  ribs  or  patjtitions,  which  assist  in  maintaining 
proper  strength  in  ithe  nut.  The  chambers  5,  are  prefer- 
ably, as  shown,  of  segmental  form,  and  either  of  them  is 
adapted  to  receive  a  correspondingly-shaped  locking- 
weight  6,  which  is  inserted  in  one  of  the  chambers  and 
which,  when  the  nut  is  screwed  to  a  bearing  against  one 
of  the  fish-plates  3,  or  as  is  usually  the  case,  against  an 
interposed  washer  7,  will  stand  partially  or  wholly  below 
the  axis  of  the  bolt,  with  its  lower  end  in  advance  in  the 
direction  of  the  rotation  of  the  nut  in  being  screwed  onto 
the  bolt. 


Fig.  3. 

UJISBRUCK'S   NUT-LOCK. 

It  will  be  seen  that  the  tendency  of  the  nut  to  be  jarred 
loose  and  be  displaced  by  rotating  in  the  opposite  direc- 
tion is  counterbalanced  by  the  preponderance  of  gravity 
induced  on  one  side  of  the  bolt  by  the  weight  6,  and  the 
nut  will  thereby  be^  held  in  operative  position  without 
the  use  of  a  nut-locH,  ratchet,  or  other  extraneous  device. 

It  is  claimed  by  the  inventor  that  his  device  provides  a 
light  and  strong  skeleton  nut  of  the  usual  form,  adaptable 
to  the  ordinary  screw-threads  and  capable  of  being  at- 
tached and  removed  by  any  common  wrench  without 
requiring  extraneous  devices  in  its  application  and  use. 


Chamberlain's  Car-Coupling. 


COURTLANDT  A.  CHAMBERLAIN,  of  Canton,  N.  v.,  is 
the  inventor  of  an  improved  form  of  car-coupling,  which 
is  herewith  illustrated  and  described.  The  device  is  of 
that  form  of  coupling  in  which  gravity,  without  any  aid 
trom  springs  or  elastic  media,  is  wholly  relied  upon  for  the 
work ;  and  it  consists  in  a  draw-bar  provided  upon  the 
one  side  of  its  head  with  a  projection  or  arm  cast  solidly 
thereon,  with  a  central  journal  or  bearing  at  its  outer  ex- 
tremity, while  upon  the  diametrically-opposite  side  of  the 
head  a  laterally-projecting  engaging-jaw  having  a  for- 
wardly-inclined  contact-face  and  a  rear  vertical  face  is 
cast,  this  head  being  combined  with  a  vertically-swinging 
coupling-link  ca'rying  at  its  forward  extremity  a  laterally- 
projecting  jaw,  whereby  when  the  jaw  of  the  link  is  forced 
against  the  inclined  contact-face  of  the  fixed  engaging- 
jaw  it  rides  freely  over  the  apex  and  drops  into  engage- 
ment at  any  point  with  the  rear  vertical  face  of  the  fixed 
jaw.     :  ■^-  ■-■    ■J:         :...   .',■    — .  .. 

In  the  accompanying  cuts,  Fig.  i  represents  in  per- 
spective view  the  coupling  as  applied  to  an  ordinary 
draw-bar,  one  of  the  draw-bars  bemg  in  place  upon  the 
end  of  a  box-car  while  its  fellow  is  represented  as  disen- 
gaged from  the  adjoining  car;  Fig.  2  a  plan  view  of  the 
couplings  in  position  between  two  cars,  and  Fig.  3  a  de- 
tailed view  showing  a  preferred  construction  of  the  journal 
of  the  coupling-link. 

A  is  the  ordinary  draw-bar,  having  the  shank  a,  about 
which  the  ordinary  spring  is  coiled  and  secured,  and  the 
squared  or  prolonged  portion  a',  for  engagement  with 


the  bed-frame  of  the  car.  It  is  also  provided  with  the 
ordinary  buffer-head  a",  having  the  horizontal  link-open- 
ing in  its  face  and  vertical  pin-opening  for  the  common 
link-and-pin  connection  of  the  ordinary  freight-car. 
Upon  one  side  of  the  head,  and  cast  integrally  therewith, 
is  provided  the  projection   B,  terminating  centrally  in  a 


Fig.  I. 


CHAMBERLAIN  S   CAR-COUPLING. 


journal  or  bearing  b.  This  bearing  or  journal  is  made  of 
steel  or  some  equally  durable  metal,  and  secured  in  the 
projection  or  arm  of  the  head,  as  shown  in  Fig.  3,  by  a 
key  or  other  locking  device  h'.  Upon  the  lower  forward 
limb  of  the  projection  B,  is  made  a  further  smaller  pro- 
jection or  shoulder  b",  which  may  be  cast  integrally  with 
the  entire  draw-bar  and   head,  or  may  be  preferably  at- 


CHAMlfERLAIN  S   CAR-GOUPLING. 
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tached,  for  security  and  permanence  of  wear,  as  shown  in 
Fig.  3,  being  also  made  of  steel  or  other  durable  metal, 
and  seated  within  an  opening  or  socket  tapped  into  the 
projection  B,  in  any  of  the  well-known  methods.  This 
shoulder  is  broad  and  has  an  upper  bearing-surface  acting 
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as  a  fulcrum  for  the  coupling-link  presently  to  be  de- 
scribed. It  has  been  found,  however,  that  an  ordinary 
cast  shoulder  upon  the  projection  B,  has  withstood  the 
severest  test  of  actual  service.  Upon  the  journal  or  bear- 
ing b,  is  pivoted  the  coupling-link  C,  secured  by  a  lock- 
ing-pin/J'".  The  forward  end  of  this  link  terminates  m 
the  lateral  engaging-hook  or  jaw  c.  The  forward  or  con- 
tact face  of  this  hook  or  jaw  is  slightly  inclined  to  enable 
it  to  rise  freely  over  the  inclined  face  of  its  complement- 
ary engaging-jaw  D,  to  be  presently  described.  The  rear 
or  engaging  face  of  the  jaw  or  hook  c,  is  not  at  a  right  angle 
to  the  length  of  the  link,  from  which  it  projects  laterally, 
but  makes  an  angle  that  is  slightly  acute  to  the  line  of  the 
link,  for  a  purpose  which  will  presently  be  shown. 

Diameterically  opposite  the  projection  B,  upon  the 
side  of  the  head,  projects  the  engaging-jaw  D.  The 
forward  face  of  this  jaw  is  inclined  from  the  vertical,  and 
presents  its  face  squarely  toward  its  engaging-hook  C. 
The  jaw  D,  stands  out  at  right  angles  to  the  plane  sides 
of  the  buffer-head,  with  its  forward  or  contact  face  in- 
clined, as  before  described ;  but  its  rear  or  engaging  face 

J' 


Fig.  3. 

chamberlain's  car-coupling.  ' 

is  not  only  at  right  angles  to  the  side  of  the  head,  but  is 
also  in  a  plane  that  is  truly  vertical.  In  casting  the  draw- 
bar this  jaw  is  made  integral  therewith,  care  only  being 
taken  that  its  contact  and  engaging  faces  be  perfectly 
smooth.  The  body  of  the  jaw  may  be  recessed,  as  shown 
at  d.  or  if  preferred  it  may  be  made  as  a  solid  projection. 

Attached  to  the  coupling-links  is  the  chain  E,  which 
engages  with  the  rigid  arm  F,  upon  the  rock-bar  G,  carried 
in  guide-eyes  H,  upon  the  end  of  the  car.  The  rock-bar 
is  provided  with  handles  at  either  end,  by  which  the  links 
may  be  lifted ;  or  if  preferred,  the  uncoupling  may  be 
performed  from  the  roof  of  the  car  by  means  of  a  contin- 
uation of  the  chain  to  the  eye  J,  through  which  the  end 
of  the  chain  is  kept  from  slipping  by  the  large  terminal 
ring  K. 

The  operation  of  the  device  is  as  follows  :  Cars  equip- 
ped with  the  coupling  as  described,  on  coming  together 
engage  automatically  the  link  pivoted  upon  the  projec- 
tion B,  and  supported  in  horizontal  position  upon  the 
fulcrum  or  shoulder  b",  rising  easily  up  the  inclined  front 
face  of  the  jaw  D,  and  dropping  by  force  of  gravity,  as 
soon  as  the  apex  is  reached,  behind  the  same  and  into 
close  engagement  with  the  vertical  rear  face  thereof. 
Each  head  being- provived  with  a  coupling-link  upon  one 
side  and  an  engaging-jaw  upon  the  other,  the  engagement 
is  simultaneous  and  complementary.  The  motion  and 
jolting  of  the  cars  serve  only  to  make  the  slightly  under- 
cut rear  face  of  the  hook  or  jaw  c,  engage  more  closely 
with  the  vertical  face  of  the  jaw  D.  This  latter  jaw,  it 
will  be  observed,  is  in  vertical  height  the  whole  depth  of 
the  draw-bar  head.  The  journal  of  the  coupling-link  is 
carried  out  from  the  central  portion  of  the  opposite  side  of 
the  head.  This  arrangement  of  parts  secures  the  positive 
engagement  of  the  coupling-jaws  not  only  when  the  draw- 
heads  come  together  in  the  same  horizontal  plane,  but 


provides  for  the  largest  difference  in  planes  of  meeting 
possible  to  a  heavily-laden  car  coupled  to  one  wholly 
empty.  This  advantage  is  of  the  utmost  importance 
in  couplings  of  this  class.  For  lack  of  this  high 
and  low  ability  of  engagement  many  of  the  couplings 
heretofore  devised  are  largely  inoj)erative.  Dispensing 
entirely  with  springs,  the  coupling-link  here  used  is 
made  of  solid  metal,  so  heavy  that  gravity  quickly  acts 
upon  it  when  released  from  support.  By  pivoting  it  to 
swing  vertically  and  yet  engage  horizontally  with  its 
contacting-jaw  in  a  broad,  smooth  vertical  face  a  two-fold 
advantage  is  secured.  The  engaging-jaw  is  also  most 
securely  braced  and  strengthened  beyond  all  ordinary 
accident,  the  inclined  forward  face  thereof  not  only 
operating  to  carry  the  link-hook  up  to  its  apex,  but  also 
acting  in  the  most  perfect  way  as  a  powerful  brace  in 
support  of  the  working-face,  against  which  the  whole 
strain  of  the  draft  is  exerted.     ;  /•  ...       . 

The  inventor  claims  this  form  of  coupling  to  be  simple, 
strong,  durable,  and  automatic  in  its  action  ;  to  be  free 
from  complicated  mechanism,  and  attachable  to  cars  of 
any  construction  and  to  draw-heads  of  any  form  in  com- 
mon use,  at  small  expense.  It  is  also  claimed  for  the 
device  that  in  the  event  of  derailment  the  cars  will  un- 
couple, which  is  a  most  desirable  feature  of  any  coupling 
device.  The  coupling  can  be  readily  attached  to  any  car, 
and  can  be  used  in  connection  with  the  ordinary  link-and- 
pin  coupling. 


Brown's  Roll  for  Reducing  Old  Rails. 


John  H.  Brown,  of  Bay  View,  Wis.,  is  the  inventor  of 
an  improved  roll  for  reducing  old  rails,  which  is  herewith 
illustrated  and  described.  The  invention  provides  a  sys- 
tem of  utilizing  old  steel  rails  of  any  length,  from  a 
broken  piece  a  foot  long  to  a  full-length  thirt3-foot  rail, 
whereby  they  are  "  broken  down  "  and  converted  into 
merchant  steel  of  square-edged  "  flats  "  without  showing 
any  seam  whatever ;  and  it  consists  of  three  rolls  having 
peculiar  conformations  on  the  circumferences  whereby  this 
object  is  accomplished.  Heretofore  the  utilization  of  old 
steel  rails  has  been  attempted,  and  what  are  known  as 
"  billets  "  have  been  made  therefrom  consisting  of  square 
bars  of  steel ;  but  these  billets  have  shown  seams  where 
the  flanges  of  the  rails  had  been  broken  down  against  the 
web  or  stem  in  the  formation  of  the  billet,  and  this  is  a 
serious  objection,  to  obviate  which  the  present  invention 
is  devised.  Another  system  is  to  cut  a  rail  into  three 
parts  by  separating  the  flange  and  the  head,  or  "  tread," 
by  cutting  from  the  web  or  stem  ;  but  this  leaves  the  old 
rail  in  three  pieces,  whereas  with  the  present  invention 
all  of  the  metal  of  the  old  rail  is  utilized  in  the  formation 
of  the  flat,  and  that,  as  stated,  without  showmg  any  seam. 

The  accompanying  cut  on  the  following  page  is  a  verti- 
cal central  section  of  the  improved  breaking-down  rolls. 

The  breaking-down  rolls  are  three  in  number,  A,  B 
and  C,  and  the  rolls  A  and  C,  are  geared  so  as  to  revolve 
in  the  same  direction,  while  the  roll  B,  intermediate  there- 
with, is  geared  so  as  to  revolve  in  the  opposite  direction, 
as  indicated  by  the  arrows,  the  train  of  gears  for  accom- 
plishing this  object  being  of  the  well-known  and  ordinary 
construction  common  to  rolling-mills.  The  roll  A,  is 
provided  on  its  operative  part  between  its  journals  with 
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seven  circumferential  guiding  collars  g  g  g,  etc.,  of  dif- 
ferentand  gradually  diminishing  diameters  from  one  end 
toward  the  other,  as  shown.  Between  the  first  two  of 
these  guiding  collars  g  g,  is  an  operative  collar  a,  while 
the  space  between  the  second  and  third  guiding  collars 
g^  g,  as  shown  from  right  to  left  in  the  cut,  is  a  blank 
or  even  surface  g',  and  so  on,  the  blank  even  spaces 
g'  g'  g^'  alternating  with  the  operative  collars  a  c  and  e, 
while  on  each  side  of  these  operative  collars  are  circular 
depressions  or  circumferential  grooves  of  different  depths, 
marked  a^  a*,  c^  r*,  and  e^  e*,  respectively,  these  pairs  of 
grooves  growing,  generally,  shallower  from  right  to  left, 
as  shown.  j 

The  roll  B,  is  prtovided  with  seven  deep  circumferential 


ferential  grooves  and  blank  or  even  spaces  is  alternate 
with  relation  to  the  position  of  like  parts  in  the  roll  A. 
It  has  seven  guiding-collars  A  h,  etc.,  corresponding  to 
the  guiding-collars  g  g,  of  the  roll  A,  three  smooth  or 
even  surfaces  //  h^  h"^,  and  an  extra ^ven  surface  y,  at 
the  left-hand  end,  between  the  last  two  guiding  collars 
h  h,  and  hence  two  instead  of  three  operative  collars  h 
and  d,  and  grooves  b^  <J  *,  and  d^  d*,  respectively,  on 
each  side  of  the  operative  collars. 

The  operation  of  the  device  is  as  follows:  The  steel 
rail  or  section  thereof  to  be  broken  down  is  introduced  at 
the  point  a^,  between  the  rolls  A  and  B,  which,  as  stated, 
revolve  in  opposite  directions,  and  carry  the  rail  between 
them,  slightly  breaking  it  down ;  and  then  the  rail  is 
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guiding  grooves  /'  /'  i,  etc.,  to  admit  of  the  guiding  collars 
g  g,  of  the  upper  roll  A,  revolving  therein,  and  conse- 
quently these  grooves  /  /,  grow  shallower  from  right  to 
left,  corresponding  with  the  decreasing  diameters  of  the 
collars  g  g.  Between  the  first  and  second  grooves  /  /, 
always  counting  from  right  to  left,  are  other  and  shallower 
grooves  a^  a^,  of  different  depths,  having  between  them 
the  relatively  raised  portion  a',  of  the  same  diameter  as 
that  of  each  end  of  the  roll  B.  Between  the  second  and 
third  grooves  //,  are  the  grooves  b'-  b^,  and  intermediate 
higher  portion  b',  of  the  same  diameter  as  the  portion  a', 
just  described,  and  so  on,  the  roll  being  provided  between 
others  of  its  grooves  i  /,  with  the  grooves  c^  c^,  d^  d^,  and 
g^  e^,  and  intermediate  portions  c'  d'  and  e',  respectively, 
up  to  the  point  between  the  last  two  of  the  guiding 
grooves  /  /,  which  is  free  from  other  grooves,  but  has  the 
level  portion /',  only. 

The  roll  C,  is  more  nearly  a  counterpart  of  the  roll  A, 
except  that  the  arrangement  of  its  collars  and  its  circum- 


brought  back  through  the  space  b^,  between  the  rolls  B 
and  C,  similarly  revolving  in  opposite  directions  to  each 
other,  and  next  the  rail  is  carried  through  at  the  point  c^, 
brought  back  at  the  point  d^,  carried  through  the  point 
e^,  and  finally  brought  back  at  the  point  /*,  which  results 
in  the  production  of  a  "  flat "  of  steel  made  from  the 
original  rail  without  the  slightest  seam  or  any  evidence 
of  its  original  shape  at  the  beginning  of  the  operation. 

The  rolls  A  B  and  C,  are  made  of  cast  iron. 

The  steel  "flats"  produced  from  the  old  rails  by  these 
rolls  and  system  of  operating  the  same  can  be  manu- 
factured into  the  following-named  articles :  No.  4,  No.  5, 
and  No.  6  wire  rod  ;  also,  one-fourth,  five-sixteenths,  and 
three-eighths  inch  "  rounds  "  and  "  squares ; "  also,  three- 
fourths  up  to  two  inches  in  width  and  three-sixteenths 
up  to  seven-sixteenths  inch  in  thickness  of  round-edge 
tire ;  also,  the  same  proportions  of  square-edge  flats,  and 
also  into  hoops  and  bands  from  one  to  four  inches  in 
width,  and  from  No.  14  gauge  to  three-sixteenths  of  an 
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inch  thick  ;  hence  it  is  claimed  that  the  improvement  is  of 
great  value  in  utilizing  what  has  heretofore  been  largely 
waste  material.  ^v'^^.^vvv;'' •-■•r:-'-.  •;>;;.-?_:  ;r^'-i^/v.:;;;V\^' 
It  is  also  claimed  by  the  inventor  that  his  system  of 
reducing  old  rails  can  be  operated  at  far  less  expense 
than  the  system^  now  in  vogue.    ., 
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■  -:■  -'^>      Stetzer's  Spring  Piston-Packing  Ring,    r    -  ; 

Valentine  F.  Stetzer,  of  Toledo,  O.,  is  the  inventor 
of  an  improved  spring  piston-packing  ring,  which  is 
herewith  illustrated  and  described.  The  invention  is 
designed  for  use  in  such  places  as  steam  and  pump- 
cylinders,  each  ring  being  preferably  made  entirely  from 
one  piece  of  material,  generally  of  cast  iron  or  of  brass, 
and  forming  its  own  expanding  or  contracting  spring,  as 
the  case  may  require,  and  at  its  point  of  severance  form- 
ing a  liquid,  gas,  or  fluid-tight  joint  or  lap,  and  being 
made  in  such  a  way  and  by  such  a  process  that  the  ring 
shall  present  to  the  surface  of  the  cylinders  against  which 
it  presses  a  perfectly  circular  form  of  bearing. 


^: 
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^••iJ-aiOLl--^^      .                       .,      Fig.  2. 

■Fig.  I.  ..- 

stetzer's  spring  piston-packing  ring. 

In  the  manufacture  of  spring-rings  of  various  kinds  by 
the  old  processes  it  is  a  well-known  fact  that  they  are 
finished  in  a  circular  form,  which  in  diameter  is  slightly 
larger  than  the  diameter  of  the  bore  of  the  cylinder  in 
which  they  are  to  be  used,  and  after  being  so  finished  are 
cut  open,  generally  diagonally,  but  in  a  few  instances 
radially,  and  in  cases  of  the  diagonal  cut  have  no  tight 
joint  at  the  opening  of  the  ring,  and  in  cases  of  the  radial 
cut  a  joint  is  often  formed  by  the  insertion  of  a  tongue 
between  the  cut  surfaces  in  a  well-known  manner.  Rings 
thus  constructed  slightly  larger  in  diameter  than  the 
diameter  df  the  cylinder  in  which  they  are  to  be  used  are 
sprung  into  the  cylinder  by  compression,  which  distorts 
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the  circular  form  of  the  ring,  making  it  imperfectly  fit  the 
cylinder.  To  obviate  this  effect  and  to  produce  a  ring 
having  the  qualities  before  stated — which  is,  first,  the  pro- 
duction of  a  ring  which  when  sprung  into  the  cylinder 
shall  make  a  true  concentric  and  as  nearly  a  perfect  fit  as 
the  present  arts  of  construction  will  permit ;  and,  secondly, 
to  make  a  true  and  perfectly-tight  joint  at  the  opening  or 
point  of  severance  of  the  ring — are  the  primary  objects  of 
the  present  invention.  .       ;. 

In  the  accompanying  cuts.  Fig.  i  is  a  perspective  view 
of  the  spring  piston-packing  ring,  showing  the  cuts  on 
the  open  side  closed  ;  Fig.  2  a  perspective  view  of  a  sec- 
tion of  the  ring,  showing  the  cuts  on  the  open  side  as  the 


ring  appears  when  expanded  to  its  full^t  extent ;  Fig.  3 
a  longitudinal  section,  on  the  line  A  in  Fig.  4,  of  a- steam- 
cylinder  and  its  piston-head,  the  latter  being  the  improved 
spring  piston-packing  ring,  one  of  which,  B,  is  shown  in 
section  and  one,  B',  has  shown  its  exterior  or  circular 
surface,  the  latter  for  the  purpose  of  more  clearly  showing 
the  cut  and  lap  on  its  open  side  ;  Fig.  4  a  cross-section  of 
Fig.  3  on  the  line  D  ;  Fig.  5  an  entire  sectional  view,  on 
the  line  U  in  Fig.  4,  of  the  piston-head  and  its  rings  B 
and  B' ;  Fig.  6  a  vertical  section  of  a  packing-cap  and  a 
plunger  to  a  pump  on  the  line  E  in  Fig.  7,  embodying  an 
application  of  the  piston-packing  ring,  the  piston-rod 
having  its  exterior  surface  shown  instead  of  being  in  sec- 
tion, and  Fig.  7  a  cross-section  on  the  line  F  in  Fig.  6. 

In  Fig.  I  is  shown  the  construction  of  the  piston-pack- 
ing ring.  This  ring  is  preferably  made  of  hard  cast  iron 
or  of  hard  brass,  but  may  be  made  of  any  suitable  material. 
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which  may  be  cast,  rolled,  or  by  any  analogous  process 
prepared  in  a  circular  form  of  the  proper  proportions  for 
the  completion  of  a  finished  ring.     The  surfaces  G  H,  ar- 
first  made  perfectly  true,  smooth  and  parallel,  which  con- 
stitutes the  final  finishing  of  these  surfaces,  being  of  the 
proper  breadth  to  fit  into  its  place  in  the  piston-head  in 
which  it  is  to  be  used.    Two  radial  cuts  I  J — shown  in 
Fig.  2,  one  on  each  side  of  the  ring  and  each  extending, 
preferably,  about  one-half  way  through,  and  to  the  extent 
of  meeting  each  other,  for  the  purpose  of  severing  the 
ring  and  the  formation  of  the  lap  shown  at  K,  in  Fig.  i — 
are  next  made.    The  overlapping  surfaces  I'  and  J',  having 
thus  been  formed,  they  are  then  ground  or  scraped,  or  in 
any  suitable  way  made  to  fit  truly  together,  still  maintain- 
ing the  parallelism  of  the  sides  G   H.     The  ring  is  then 
sprung  together,  as  shown  at  K,  in  Fig.  i,  thus  forming  an 
inherent  spring  of  the  same  metal  and  making  a  close 
joint,  which  is  at  all  times  maintained  until  the  ends  of 
the  ring  are  so  far  separated  by  wear  as  to  uncover  the 
lap,  which  never  occurs  in  use.    While  held  in  this  closed 
position  the  ring  is  truly  bored  on  its  inner  surface  L,  and 
turned  or  trued  on  its  outer  surface  M,  the  latter  to  the 
exact  size  of  the  cylinder-bore  Y.  in  which  it  is  to  be 
used.    -"  '':  -     -     V     v^       •■ 

It  is  obvious  that  when  the  ring  is  sprung  together  and 
truly  turned  on  its  outer  diameter  to  fit  the  bore  of  the 
cylinder  in  which  it  is  to  be  used,  the  outer  surface  or 
periphery  of  the  ring  will  be  concentric  with  the  bore  of 
the  cylinder  and  a  perfect  fit  from  the  start,  and  being 
such  a  fit  at  the  commencement  of  its  course  these  rela- 
tions will  be  maintained  by  the  future  wear  of  the  parts. 


w 
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In  Figs.  3,  4,  5,  6  and  7  are  shown  applications  of 
this  ring.  In  Figs.  3,  4  and  5  are  shown  a  steam-cylin- 
der and  a  piston-head,  in  which  N  is  the  cylinder,  and 
O  P  Q  the  piston-head,  in  three  parts,  supporting  the 
rings  B  and  B'.  In  this  application  the  rings  B  and  B', 
expand  outwardly  against  the  inner  surface  V,  of  the 
cylinder  N.  In  Figs.  6  and  7  is  shown  an  application 
of  the  piston-packing  ring  to  a  pump,  wherein  the  ring 
B'",  contracts  inwardly  instead  of  expanding  outwardly, 
the  principle  and  operation  being  identical,  the  operation 
of  constructing  the  ring  only  being  slightly  different,  and 
is  as  follows :  After  the  operation  of  constructing  the 
ring,  as  before  described,  has  been  carried  to  the  extent 
of  finishing  the  surfaces  of  the  lap  I' J',  the  ring  is  ex- 
panded with  a  hammer  or  other  suitable  instrument  upon 
its  outer  surface  M,  which  causes  the  ring  to  be  closed, 
as  shown  in  Fig.  I.  The  operation  of  completing  the 
ring  is  then  continued  as  described,  the  inside  of  the  ring 
being  bored  the  exact  size  of  the  outside  of  the  plunger  X, 
as  shown  in  Fig.  6.  [ 

It  is  claimed  by  the  inventor  that  this  form  of  spring 
piston-packing  ring  is  free  from  the  objections  common 
to  ordinary  packing  rings,  and  that  the  device  is  simple 
and  durable,  and  can  be  manufactured  at  small  expense. 

— 1 ♦ 

.  Hanley's  Stock-Releasing  Device. 


Michael  W.  Hanlev,  of  Chicago,  111.,  is  the  inventor 
of  a  new  stock-releasing  device,  which  is  herewith  illus- 
trated and  described;  The  invention  is  designed  for  the 
purpose  of  liberating  stock,  horses,  etc.,  which  may  be 
in  a  barn  or  stable  at;  the  time  of  a  fire,  and  not  only  re- 
leases them  from  the  stalls,  but  alarms  them,  causing 
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them  to  run  out  of  the  stall.  It  also  enables  one  man  to 
liberate  all  the  stock, 'whether  one  or  one  thousand  head, 
in  a  very  few  seconds.  It  is  therefore  of  utility  in  street- 
railway  stables,  and  other  buildings  where  a  large  number 
of  horses  or  other  stock  are  kept. 

In  the  accompanying  cuts,  Fig.  i  is  the  inside  sectional 
view  of  a  barn  or  stable  furnished  with  the  improved 
stock-liberator  ;  Fig.  2  a  plan  section  of  the  same,  taken 
on  the  line  x  x  in  Fig.  i,  showing  the  operation  of  the 
liberator  on  two  sets  of  stalls ;  Fig.  3  a  vertical  section  of 
the  same,  taken  on  the  line  y  y  in  Fig.  2  ;  Fig.  4  a  detail 
elevation  of  part  of  the  sleeve  and  sliding  or  locking  bar; 
Fig.  5  a  plan  section  of  the  same  on  the  line  x  x  in  Fig.  4 ; 
Fig.  6  a  detail  section  of  Fig.  4.  showing  the  parts  locked 
with  the  alarm  attached  thereto ;  Fig.  7  a  detail  elevation 
of  the  alarm  and  its  connections,  and  Fig.  8  a  detail  eleva- 
tion of  the  sliding  or  locking  bar.  ;        :    ^    •         ...  = 

A  is  the  stall  or  manger ;  B  the  sleeve  or  tube  through 


which  the  sliding  or  locking  bar  C,  works ;  E  is  the  shaft 
for  working  the  same,  and  N  is  the  alarm.  By  means  of 
the  mechanism  which  is  provided,  the  liberating  of  the 
stock  may  be  done  either  from  the  inside  or  the  outside 
of  the  building,  or  from  above  or  below  the  stable-room. 


hanley's  stock-rkleasing  device. 


Running  along  the  head  of  the  stalls  is  the  sleeve  or 
tube  B,  arranged  with  openings  a,  at  proper  intervals — 
/.  e.,  one  in  the  center  of  that  length  of  sleeve  which 
crosses  each  stall.  In  this  sleeve  or  tube  there  is  a  slid- 
ing or  locking  bar  C,  which  runs  the  full  length  of  the 
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sleeve  or  tube.  This  bar  is  furnished  with  hooks  or 
fingers  b,  for  catching  and  locking  the  rings  to  which  the 
halters  are  fastened.  The  sliding  bar  fits  tightly  in  the 
sleeve,  and  the  fingers  are  formed  by  cutting  an  L-shaped 
slot  in  the  bar,  the  long  arm  of  this  slot  being  parallel  to 


hanley's  stock-releasing  device. 

the  longitudinal  axis  of  the  bar,  and  longer  than  the  width 
of  the  opening  a,  in  the  tube.  At  the  end  from  which  it 
is  desired  to  operate  the  liberator,  the  sliding-bar  C,  is 
connected  with  a  shaft  E,  with  a  screw-thread.  There  is 
a  nut  D,  fitted  with  a  female  screw-thread  through  which 
the  shaft  E,  works.     This  nut  is  grooved  on  its  outer  cir- 
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cumference,  and  by  means  of  this  groove  it  is  set  in  a 
fixed  plate,  which  restricts  any  lateral  motion  of  the  nut. 
This  nut  is  attached  to  the  shaft  E',  which  has  on  its  outer 
end  a  hand-wheel  P,  by  which  the  nut  is  turned  off  and  on 
the  sliding-bar,  and  as  the  nut  D,  is  held  from  longitudi- 
nal movement,  it  is  obvious  that  the  locking  bar  C,  will 
be  caused  to  slide  in  and  out  of  the  sleeve  B.  The  bar  C, 
is  made  with  a  spline  or  feather  which  runs  in  a  groove 
in  the  sleeve  B,  and  prevent  the  bar  from  turning.  The 
bar  and  sleeve  might  both  be  made  square,  or  any  suitable 
device  used  to  prevent  the  bar  from  turning.  ■  . 
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Attached  to  the  nut-shaft  E',  is  a  gear-wheel  J,  which 
engages  with  the  rack  H,  attached  to  the  rod  K.  This 
rod  moves  forward  and  backward  longitudinally  in  fixed 
bearings,  and  it  is  at  right  angles  to  the  sliding  bar.  As 
the  rod  runs  by  several  rows  of  stalls,  several  shafts  run- 
ning in  sleeves  and  having  gears  attached  to  them  may 
be  worked  by  the  nut-shaft  E',  and  hand-wheel  P,  there 
being  several  racks  attached  to  the  rod  K,  each  working 
a  pinion  attached  to  the  nut-shafts  E'.  If  it  would  seem 
desirable  to  work  the  sliding  bars  either  from  above  or 
below  the  floor  on  which  the  stalls  are  situated,  the  nut- 
shaft  may  be  furnished  with  a  bevel-gear  L,  which  engages 
with  a  similar  bevel-gear  M,  on  the  end  of  a  shaft  extend- 
ing above  or  below,  as  desired.  ;    •       > 

The  cattle  in  the  stable  are  tied  by  their  halter-straps 
to  rings  /i.  These  rings  are  held  by  the  fingers  or  hooks 
l>,  attached  to  the  sliding  bar  C.  When  it  is  desired  to 
put  in  the  rings,  the  slidmg  bar  is  run  into  the  sleeve,  so 
as  to  carry  the  fingers  6,  far  enough  along  in  the  opening 
n,  to  allow  the  ring  or  Imk  A.  to  be  hooked  onto  the 
finger.  The  sliding  bar  is  then  run  forward  again  until 
the  finger  extends  across  the  opening  and  the  ring  is  held 
in  place.  There  is  a  rod  c,  which  is  furnished  with  a 
hook  d,  near  its  upper  end,  and  a  ring  e,  at  the  lower  end. 
The  ringed  end  of  the  rod  is  fastened  to  the  finger,  to- 
gether with  the  ring  to  which  the  halter-straps  are  fast- 
ened. The  other  end  of  the  rod  fits  into  a  socket-hole  in 
the  wall  or  ceiling  of  the  stall  above  it  and  at  its  head. 
To  the  hook,  near  the  end  of  the  rod,  is  hung  a  tin  can 
N,  filled  with  stones. 

When  it  is  desired  liberate  the  stock,  the  sliding  bar  is 
run  into  the  sleeve  by  the  mechanism  already  described. 
As  soon  as  the  finger  d,  has  passed  the  opening  a,  the 
ring  /t,  to  which  the  halter  is  tied,  and  also  the  ring  e,  at 
the  end  of  the  rod  c,  are  released  and  fall  to  the  ground 
by  reason  of  their  own  weight.  When  the  rod  c,  falls,  the 
tin  can  N,  full  of  stones,  comes  down  at  the  horse's  head 
and  causes  him  to  back  out  of  the  stall,  thus  letting  him 


see  that  he  is  free,  and  in  the  general  confusion  a  stam- 
pede will  naturally  be  made  for  the  door,  many  head  of 
stock  or  horses  thus  being  saved  that  would  otherwise  be 
burned  up  in  case  of  fire.   ;  /  u:^ :..•  /  o  v  \  ■ 

The  inventor  claims  his  device  to  be  simple  and  reliable, 
there  being  no  complicated  mechanism  connected  there- 
with which  would  be  liable  to  derangement. 


Traylor's  Journal-Box. 


Robert  W.  Traylor,  of  Richmond,  Va.,  is  the  inven- 
tor of  an  improved  journal-box  or  bearing  for  car-axles 
and  other  purposes,  which  is  herewith  illustrated  and 
described.  The  object  of  the  invention  is  to  provide  a 
bearing  with  an  anti-friction  surface,  and  at  the  same 
time  let  the  anti-friction  metal  quickly  adjust  itself  by 
reason  of  its  soft  cushion  of  lead  to  the  irregularities  of 
an  axle  or  journal. 

The  accompanying  cut  represents  a  perspective  view  of 
the  device.  . 


;^    -  ;.-      :      -        TAYLOR  S  JOURNAL-BOX. 

A  represents  the  end  of  the  brass  bearing;  B  B  represent 
the  visible  line  of  the  lead  cushion,  and  C  C  represent  the 
end  view  of  the  Babbitt.  To  cast  or  form  the  journal-box 
or  bearing,  an  ordinary  brass  bearing  or  bearing  of  like 
composition  is  taken  and  its  bearing-surface  tinned.  A 
proper  form  with  a  convex  face  is  then  placed  and 
fastened  near  the  bearing-face  of  the  bearing,  leaving 
between  the  bearing-surface  and  the  convex  face  a  suit- 
able space,  into  which  the  melted  lead  can  be  poured. 
The  melted  lead  is  then  poured  between  the  convex  face 
and  the  bearing-surface.  When  the  lead  has  sufficiently 
cooled,  the  form  is  removed  and  another  proper  form  with 
a  larger  convex  face  placed  and  fastened,  leaving  between 
the  lead  face,  formed  as  above  stated,  and  the  convex  face 
of  the  last-mentioned  form,  a  suitable  space  into  which 
the  melted  Babbitt  can  be  poured.  The  melted  Babbitt 
is  then  poured  into  the  last-mentioned  space,  and  thus  a 
well-welded  bearing  of  these  metals  is  obtained. 

This  form  of  journal-box  or  bearing  is  claimed  by  the 
inventor  to  be  simple,  durable  and  inexpensive,  and  it  is 
further  claimed  to  be  the  only  anti-friction  self-fitting 
bearing  made.  ,  .^    .:::.;;.-;/;  c  ^   -     .-; 


The  Florida  Southern  road  is  now  laying  eighty  miles 
of  steel  rails  in  place  of  the  iron  ones  now  in  use,  and  to 
avoid  all  delay  in  the  running  of  their  trains  they  have 
fitted  up  an  electric  light  machine,  mounted  on  a  fiat-car, 
run  by  a  five  horse-power  engine,  and  the  work  of  re- 
placing the  track  is.  beings,  done  at  night  by  an  electric 


^^:  A 


M--:^-^-  v^r 
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light.  The  dynamois  capable  of  furnishing  three  brilliant 
lights  stretched  along  the  track  by  poles,  which  will  fur- 
nish a  good  light  for  more  than  a  mile,  thus  enabling  a 
very  large  force  of  nien  to  work.  Another  machine  simi- 
lar to  this  one  is  being  put  on  at  the  other  end  of  the 
road.  The  reflector,  or  search  light,  throws  its  rays  for 
a  half-mile  ahead,  and  a  newspaper  can  be  read  by  its 
light  a  quarter  of  a  mile  away.  These  lights  will  also  be 
used  on  the  new  lines  of  the  Florida  Southern,  where  a 
double  force  of  men  will  be  put  on  laying  the  track. 

RiEHLf  Brothers,  proprietors  of  the  Philadelphia 
Scale  and  Testing  Machine  Works,  report  the  following 
orders  received  during  the  past  few  days,  viz.:  Two  testing 


machines  for  the  University  of  California ;  one  testing  ma- 
chine for  Yale  College ;  one  cloth  tester  for  Messrs.  Hood, 
Bonbright  &  Co.,  of  Philadelphia ;  one  improved  hay  rope 
twister  for  the  Detroit  Pipe  and  Foundry  Company ;  one 
improved  hay  rope  twister  for  the  Schuckle,  Harrison  & 
Howard  Foundry  Company,  St.  Louis  ;  one  improved  hay 
rope  twister  for  the  National  Pipe  and  Foundry  Company, 
Scottdale,  Pa.;  one  testing  machine  for  Messrs.  Wm.  Clark 
&  Son,  Pittsburgh  ;  a  furnace  charging  scale  for  the  Ohio 
Iron  and  Steel  Company,  Lowellville,  Ohio;  a  rolling-mill 
scale  for  the  Lebanon  Rolling  Mill,  and  many  orders  for 
wagon  and  portable  scales,  trucks,  etc.  The  prospects  for 
a  good  year  are  bright.  ;  jr    ;       \:: 


Cuneo's  Car-Coupling. 

Simple,  Automatic  in  its  Action,  and  applicable 
to  any  form  of  Railway-Car. 


Cars  employing  this  Coupling  can  be  coupled  to  cars  using 
the  old  link-and-pin  coupler. 

An  illustrated  description  of  this  valuable  Coupling  appeared 
in  the  American  Railroad  Journal  for  December,  1885. 

Full  particulars  will  be  furnished  by  addressing 

R.  V.  BOOTH, 

VicksburKf  Miss. 


DAVIS' 

Improved   Electro-Magnet 

For  Railway  and  other  Signals. 

By  means  of  this  improved  instrument,  a  full  description  of 
which  was  published  in  the  November  Journal,  the  armature 
which  carries  the  signal  will  be  turned  into  one  position  when- 
ever the  circuit  is  closed,  and  automatically  turned  back  by  a 
suitable  spring  whenever  the  circuit  is  open,  provided  one 
Electro-Magnet  is  used  ;  while  if  two  Magnets  are  used  the  po- 
sition of  the  signal  will  depend  entirely  upon  the  current  that 
passes  through  either  one  of  the  Magnets. 

The  Magnet  can  also  be  placed  in  any  position  to  operate  all 
the  different  kinds  of  signals  either  in  revolving  or  lifting. 

It  is  especially  adapted  for  use  in  railway  signaling. 

The  inventor  will  dispose  of  this  valuable  patent  at  a  low 
figure.     Address  ^ 

WILLIAM    E.  DAVIS, 

571  Third  St.,  Jersey  City,  N.J. 


GERHARDT'S 

Safety   Car-Truck. 

This  device,  which  has  been  subjected  to  Two 
Severe  Experimental  Tests  upon  the  Canadian 
Pacific  Railway,  has  proved  itself  to  Possess 

ALL  THE  REQUIREMENTS 


OF   A 


Perfect  Safety  Truck-Appliance. 

In  the  event  of  Derailment,  the  Truck  re- 
mains in  its  proper  position  with  respect  to  the 
Car;  and  in  event  of  Broken  Axles,  the  Truck- 
Frames  are  kept  Parallel  to  the  Car. 

It  can  be  applied  to  Freight-Cars  of  all  kinds,  to 
Passenger  and  Sleeping-Cars,  and  to  Locomotives 
and  Tenders.  ,       ^ 

A  Full  Illustrated  Description  of  the  Car-Truck 
appeared  in  the  AMERICAN  Railroad  Journal 
for  October,  1885.  v  |:      v 

Full  particulars  will  be  furnished  by  addressing  : 

S.    DAVIS, 


p.  O.  Box,  447, 


Montreal,  Canada. 


WOLaQOT^T^'B 


PAXENX 


- 


Dumping-Car  and  Car-Dump. 


This  invention  furnishes  a  means  for  unloading  Grain,  Coal,  Ores,  and  other  Freight,  from  Platform 
Gondola  or  Box-Cars,  and  by  its  use  one  or  more  Cars  can  be  dumped  at  the  same  time  by  an  extended 
Dump-Track  which  rhay  be  coupled  out  to  any  desired  length. 

A  full  description  of  both  devices,  with  their  application,  was  published  in  the  November  Journal. 

For  particulars,  address  the  Inventor  and  Patentee,      ..       ^  ,    ,     .  .;=  •,      -..  .      i.^ 

I  ANSON  WOLCOTT,  Wolcott,  Ind.  5 
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.General  Offices  THE   ROTE  AUTOMATIC   BRAKE  COMPANY. 

''■'■':::./;■'■:,:,.    ■;■■■;.  r,.r...  ■,■;,..'.    ;;t",o-,    .:  Mahsfikld,  Ohio,  Novgmderjd,  1SS4.    ,      ,^.    ^  ,.     . 

To  the  Westinghouse  Air  Brake  Company,  Pittsburgh,  Fa.:     ..;...        .  v-  -.         -^:.-  >..-;'/.         "v  ^ 

Gentlemen  : — Understanding  from  your  published  announcements  that  you  recommend  your  brake  for  freight-train  use 
we  respectfully  invite  you  to  a  complete  and  searching  public  test  of  its  merits  in  competition  with  the  Rote  Automatic  Brake. 
This  test  to  be  made  in  so  complete  and  critical  a  manner  as  to  show  all  the  railroads  of  the  country,  as  well  as  the  Railroad 
Commissioners  of  the  various  States,  which  of  the  two  brakes  is  the  one  which  should  be  ustd  ;  for  the  test  will,  we  are  certain, . 
leave  no  doubt  in  the  minds  of  any  witnessing  it«     ;;  •;  -v"^;'-  .    ,f'    ^       :^j./  ",   ;.        '■  y  '■  /'    -  y' 'r:.-:'^.  ''J'--^-  ^,^- :  ■  j  ;'  ■■■'■''■■  ■  .':-:' 

To  insure  the  proper  management  of  the  test  we  suggest  that  you  choose  one  person,  we  another,  and  these  two  a  third 
person,  all  three  to  be  well  known  as  capable  and  honorable  rolling-stock  experts,  to  conduct  the  test,  their  expenses  to  be 
jointly  borne  by  you  and  by  us. 

An  invitation  to  witness  the  test  to  be  extended  to  the  General  Officers  of  Railroads  and  all  State  Railroad  Commissioners, 
to  the  members  of  the  National  Car-Builders  Association,  and  to  the  Railroad  and  daily  press.    •...■'■.    \     'y  .'■  .  :  :  '      - 

The  test  to  be  at  such  time  and  place  as  may  be  mutually  agreed  upon,  but  we  suggest  that  the  proper  place  would  be  on 
some  road  having  high  grades  and  sharp  curves,  so  that  both  brakes  may  have  as  hard  and  complete  a  test  as  possible.     As  it 
is  necessary  to  make  the  test  searching  and  complete,  and  as  all  railroads  wish  to  increase  the  length   of  their  trains  and  only 
wait  for  a  brake  which  will  enable  them  to  do  so,  we  think  each  train  should  be  made  up  of  50,  60  or  70  cars,  as  you  may  prefer 
or,  if  you  think  best,  of  even  more  cars.   \:-.r;'':/:^-y'-^-'-V.:.,'r^:::-:://'yj;-:-::\  .    "_      ■/•■■r.i'  ^      ;:v     ,     "    ..      ;  ,; . 

..    Your  company  to  supply  your  train  and  engfines,  we  to  supply  ours.  "    '        '.        .^      ''•.■.:  1    '       '    : 

.    The  following  points,  among  others,  to  be  considered  and  reported  upon  ::        ^  •       •<  .^;^^'     '       ;    . 

.:','-  Cost  of  equipping  trains.  :  .  .      '^' .t  —  '%,\/     ;v    :,.  •  v     > 

'  Simplicity.  •■-\ -■■•'■■  ■■-^^  ■•■;:,'/: ..     ',■'  -\  ''  :':y\::-  ■  .::-'//y ::    '''■  '-''-^  y /'■-'''■   '    -  "'.,.'■■"•:■"  ^r' '-'v' •    -'.•:^'-  -> 
■    Freedom  from  breakage.    -■''>:,;'•>  ■ -'>.^, ./.•.' ;''-':-C-:V-- V'  -y-^-'';'..'  ■   :  /   ..[■:.'  •:"'''";.^^--,"-"  ^.-"''■■''-  ' 

■    ^•'   Certainty  of  action.  —'".';■' :^. -'',;: --  V.-a   .;^/  ■■''.■./.■----.'•■-'--   '  ,'."'•■:''  '•■■^' ''  "'■■•'■  ;      -'  "  '  ■ 

.'••.  Effectiveness.  -.  ^/V^'^'^' "';/.- .-^  .''".•    •/.^:- ^'-^^ -■^-  .    ■  '    :^..^  v/v;:'-v  ;  ■■  .'  .-_.:.'-       --.   '.- 

Cost  of  maintaining.      '^ -''-■-:' y-':-''.-  '''-:'-:  ■''■■■■\'^^'   \^-':-'-  .'  ^  ■  '' '■-'/'^■"    '■■-■.-?  '    ''■'.■. '■■''';-''\-'----^  --•'•.•  :^,- 
■■:■,.  "Flatting"  of  wheels.       y  y,/::\:  ■  :y''^-  ::'--y-y-^y\l'':^^^  '^  '■'■'  "^\-  vV    /'':■  .;^;/^'-V-^-^;  :,;;;:  "^/ 

Any  other  points  submitted  by  you  or  by  us  in  writing  to  be  added  to  the  above. 

The  brakes  or  trains  are  to  be  tested  in  every  manner  and  under  all  conditions  which  practical  railway  service  may  suggest, 
including  yard  as  well  as  line  service. 

Among  others  the  following  tests  are  to  be  applied  to  both  trains :  ■         '        '  :*■■■-- 

-  .    1st. — Each  train  is  to  be  (part  of  the  time)  run  by  engineers  and  crews  who  have  never  operated  either  brake  and  who  are 
wholly  unfamiliar  with  them.  •  ^    ^     .  ^ 

2d. — The  trains  are  (part  of  the  time)  to  be  partly  made  up  (as  nearly  all  freights  are  everywhere)  of  foreign  cars,  which  have 
neither  your  nor  our  brake  on,  so  that  the  cars  having  your  break  or  ours  on  shall  be  widely  and  irregularly  separated  from 
each  other. 

3d. — The  locomotives  drawing  your  train  and  ours  to  be  exchanged,  from  time  to  time,  and  draw  each  others  trains. 

4th. — Two  locomotives  equipped  as  so  many  freight  engines  and  tenders  are,  with  hand-brakes  instead  of  steam  or  air 
brakes,  are  to  be  substituted  for  the  two  engines  used  in  the  test  part  of  the  time.  Any  brake  which  will  not  work  properly  if 
this  is  done,  you  will  admit,  can  be  of  little  practical  value  in  actual  service. 

5th. — From  time  to  time  each  train  is  to  be  stopped  and  foreign  cars  (not  equipped  with  either  your  brake  or  ours)  are  to  be 
run  into  it,  at  irregfular  intervals,  just  as  actual  service  requires  constantly.  ■'■.,,.-;    •  1 ;. " ._  -■'' .  T^r-V..-^V  ;...': '    •  .  ' 

6th. — In  the  making  up  of  trains,  etc.,  crews  are  to  be  exchanged  at  random,  so  that  the  test  may  fully  illustrate  the  con- 
venience of  operating  each  kind  of  brake  in  actual  ordinary  service.  „  -    . 

7th. — Frequent  short  runs,  stops  and  quick  starts  are  to  be  made. '  '  '  :  ^ '^ .:         .  .- 

8th. — A  series  of  yard  tests  are  to  be  made,  showing  the  action,  convenience,  etc.,  of  the  two  brakes.       '■'-■:    -  •  > 

We  mention  a  few  necessary  tests  only,  and  you  and  we,  as  well  as  the  test  committee,  are  to  add  any  number  of  others,  it 
being  distinctly  understood  that  if  you  decline  any  jest  proposed  by  us,  or  we  decline  any  proposed  by  you,  it  shall  be  con- 
dered  an  explicit  and  positive  admission  of  inferiority. 

This  rule  must  in  every  case  be  strictly  observed,  namely  :  Both  brakes  must  be  testedin  precisely  the  same  manner,  so  xYaX. 
there  may  not  only  be  absolute  fairness,  but  no  room  for  suspicion  even  of  anything  else.    "  • 

,>  You  have  been  in  the  brake  field  a  long  time,  have  profited  justly  and  largely  from  the  patronage  of  railroads,  and  we  are 
sure  will  welcome  this  plan  for  allowing  your  patrons  and  the  American  public  to  judge  for  themselves  which  brake  should  come 
into  universal  use.  ^ 

Having  proper  confidence  in  the  merits  of  your  brake  we  know  you  will  gladly  and  promptly  accept  our  proposition  herein 
made,  as  you  must  feel  that  the  test  will  be  complete.       -  '    .  .  •'.:^   '  •"■    - 

The  railroad  public  is  a  very  fair-minded,  capable  body,  and  will  most  horoughly  appreciate  and  fully  recognize  the  equity 
and  fairness  of  our  offer  to  you,  and,  in  common  with  business-like  people  everywhere,  will  naturally  (and,  we  are  sure  you 
will  admit,  properly)  consider  it  a  virtual  confession  of  inferiority  and  a  ^public  admission  that  the  Westinghouse  Brake  is  in- 
ferior to  the  Rote  Brake  and  that  it  is  unfitted  for  general  freight  service,  should  you  decline  or  neglect  to  avail  yourselves  of 
the  proposition  we  make  you  herein,  t'  :'■:■>.  •    :'-  i:^^-'":/- ;-  -  v.  v  -\  v  _    "a  X   ■  ■     .       .  <  .  : '  r"'  ; ' '  ^  . " 

Permit  us  to  add  in  closing  that  we  wish  10  express  to  you  our  desire  to  have  this  communication  received  in  the  spirit  in 
which  it  is  sent,  and  to  have  it  express  to  you  our  wish  for  a  full,  fair  and  searching  test  of  the  two  articles  in  the  relative  merits 
of  which  the  railroad  interest  is  primary  and  that  of  the  owners  even  secondary.     Respectfully, 

THE  ROTE  AUTOMATIC  BRAKE  COMPANY, 

yy: y  ■':'■'' y-'^-y-'-'/-^^^  -.      Per  M.  D.  HAkXER,  President. 
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New  York  &  New  England  Railroad     Q^  X.  RaV Holds  &  Co, 

TRA\r«;PFR  <;tfamfr  \f  apvt  Aisin  pnTTTv  ■,  J  '•■•-.■:- 

(Established  in  1770,) 

If  ,0  &  108  Fulton  St.,  21  Lake  St., 

NEW  YORK,  ■  CHICAGO, 

Color   Makers, 


TRANSFER  STEAMER  MARYLAND  ROUTE. 

Through  Pullman  Cars  for 

PHILADELPHIA,    BALTIMORE   AND  WASHINGTON, 

WITHOUT  CHANGE  ;  connecting  with  throu^'h  trains  to  FLORIDA 
and  all  points  SOUTH  and  WEST.  Trains  leave- Boston  at  6.30  i'.m.,  daily. 
Leave  Boston  for  GRAND  CENTRAL  DEPOT,  NEW  YORK,  at  10.00 
A.M.:  returning,  leave  New  York  at  11  a.m.  and  11.35  •'•*'-,  week  days. 
Pullman  Palace  Cars  on  night  train. 


The  Norwich  Line  between  Boston  and  New  York 

Steamboat  train  leaves  Boston  6.30  P.M.,  arrives  at  New  London  at  10.15 
».  M.,  connecting  with  the  new  steamer  Crrv  of  Worcester,  Mondays, 
Wednesdays  and  Fridays,  and  City  of  New  York,  Tuesdays,  Thursdays 
and  Saturdays.  Returning,  steamer  leaves  Pier  40,  North  River,  New 
York,  at  4.30  p.m.,  connecting  at  New  London  with  train  leaving  at  4.05 
A.M.,  arriving  in  Boston  at  7.50  a.m.     Good  night's  rest  on  the  boat. 

ASK  FOR  TICKETS  VIA  N.  Y.  AND  N.  E.  R.  R. 

Office,  322  Washiagton  street.  Depot  foot  of  Summer  street,  Boston. 

A.  C.  KENDALL,  Gcn'l  Pass.  Agent. 


II 


MOSAIC-INLAY." 


A  New  and  Beautiful  High- Art  Decoration 
for  Interiors  of  Railway  Cars. 

This  is  a  patented  'process  of  painting  on  wood  panels  to 
faithfully  represent  Inlaid  Woods.  Leading  Manufacturers  who 
are  now  using  it,  claim  that  it  is  superior,  as  a  means  of  in- 
terior decoration,  to  anything  yet  discovered,  and  for  these 
reasons :  it  is  done  on  the  natural  wood  panel ;  is  finished 
smooth,  consequently  there  are  no  reliefs  nor  recesses  to  harbor  dust 
or  dirt ;  is  impervious  to  moisture  and  unaffected  by  any  or- 
dinary heat ;  is  perfectly  durable  and  admits  of  great  diversity 
of  treatment — in  both  colors  and  designs^faithfully  imitating 
all  the  beautiful  growths  and  colors  of  the  most  expensive 
natural  woods. 

For  ceiling  work  and  for  cars  (steam  or  horse)  we  use  from 
choice,  three-ply  wood,  which  is  bent  to  any  curve  desired, 
and  faced  with  hard  white  or  bird's-eye  maple,  silver  birch, 
oak,  or  basswood.  Where  it  is  desired  to  have  the  panel  dark 
and  ornament  light,  we  can  do  so,  but  generally  prefer  to 
work  on  light-wood  grounds.  The  method  to  be  pursued  in 
ordering  "  MOSAIC-INLAY  "  is  to  send  correct  diagrams, 
giving  sizes  of  panels  and  car  lines  with  length  and  breadth  of 
car  ceiling.  We  will  then  send  you  ceiling-panels,  ready  to 
place  in  position,  beautifully  decorated  with  original  designs  and 
at  a  nominal  cost. 

Panels  decorated  in  "  MOSAIC-INLAY,"  are  in  use  in  more 
than  30  of  the  principal  street-railways  in  the  United  States, 
so  that  the  process  has  long  since  passed  the  experimental 
stage  and  is  an  assured  success. 

For  further  particulars,  address 

THE  J.  M.  WADE  "MOSAIC-INLAY"  CO., 


OFFICE    AND   SHOW    ROOMS: 


123  Cedar  St.,  New  York  City. 
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F.  W.  Devoe  &  Co., 
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Ground  in  Oil  and  Japan, 
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Fine  BnisTies  adapted  for  railroad  use.    All  tdnds  of  Artists'  Matenab. 
Colors  for  ready  use,  and  all  specialties  for  Railroad  and  Carriage  purTX)ses. 

Railroad  companies  will  save  themselves  great  trouble  in  painting  by  al. 
lowing  F.  W.  Devob  &  Co.  to  prepare  their  Passenger  and  Freight  Car 
Colors.  This  will  insure  Durability,  (Jniformity  and  Economy.  F.  W 
Devok  &  Co.  manufacture  from  the  crude  materials  which  are  the  comoo- 
neni  laris  3<  anv  -nafle.  and  thev  understand  oetter  -.leif  ctiemica.  reiauoo. 
snip  wliC)  ...  comDinaiion.  ihan  can  be  Dossit>ie  c  tAose  v  ,0  >iiik>.i.v  o  .y 
Uieir  dry  m-.ter.ai^  and  theu  ?nnd -.hem. 
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For  cost  of  advertising  in  any  paper  or  list  of  papers 
published  in  the  United  States  or  Canada,  send  to  the  Adver- 
tising Agency  of  EDWIN  ALDEN  6-  BRO., 

Cincinnati,    or    New    York. 

Cor.  5th  and  Vine  Sis.  140  Nnssau  St. 

*#*  Our  "Newspaper  Combinations,"  a  book  of  124  pages,  con- 
taining prices  of  advertising,  full  instructions,  etc.,  sent  on  receipt  of 
IOC.  Our  "American  Newspai>er  Catalogue,"  containing  names  of 
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INCREASE  OF  SPEED  IN  PASSENGER-TRAINS. 


BY    WILLIAM    S.    VEST. 


[Written  for  the  American  Railroad  Journal.] 


The  leading  newspapers  of  the  country  have  recently 
been  calling  the  attention  of  the  public  to  the  importance 
of  obtaining  more  rapid  transit  between  the  great  com- 
mercial centres  of  the  Union.  It  is  high  time  they  should 
do  so.  The  present  age  is  preeminently  a  progressive 
one  in  almost  every  way.  but  the  attainment  of  very  high 
speed  on  our  principal  lines  of  travel  is  certainly  a  promi- 
nent exception.  When  Dionysius  Lardner,  some  fifty 
years  ago,  was  lecturing  to  large  audiences,  proving  to 
his  own  satisfaction,  no  doubt,  that  transatlantic  steam- 
navigation  was  utterly  impracticable,  trains  were  flying 
over  the  Great  Western  Railway  in  England,  nearly  if 
not  quite  as  fast  as  now.  Some  two  or  three  years  later 
the  learned  scientist's  theories  were  utterly  demolished 
by  the  successful  trips  of  the  Sirius  and  Great  Western 
in  fourteen  days.  Since  then,  their  gigantic  successors 
on  the  ocean,  aided  by  Ericcson's  propellor,  iron  hulls 
and  compound  engines,  have  succeeded  in  cutting  this 
time  down  fully  one-half.  No  such  radical  improvement 
marks  the  record  of  the  railways.  They  too,  have  had 
equal  facilities  for  their  speed  being  increased  in  the 
same  ratio  with  the  steamers,  yet  the  rate  attained  to 
day — on  English  lines  at  least — shows  but  little  advance 
on  that  furnished  fully  a  generation  ago. 

In  the  United  States,  as  compared  with  England,  great 
progress  has  been  made.  Speed  on  most  of  our  railways 
has  rapidly  increased,  but  certainly  not  in  proportion  to 
their  ability  for  making  it,  considering  the  Vc  :  advant- 
ages gained  in  this  respect  by  the  almost  universal  use  of 
steel  rails,  and  far  greater  motive  pow(_'-.  There  is  no 
doubt  that  our  people  fully  appreciate  the  truthfulness  of 
the  trite  saying:  "Time  is  Money."  Knowing  th  it 
would  be  natural  to  suppose  that  our  railway  authorities 
would  offer  to  the  traveling  public  the  highest  possible 
rate  of  speed  consistent,  of  course,  with  safety.  That  this 
is  not  done  can  be  easily  proved  by  tlie  railway  time- 
tables of  the  day. 

It  is  probable  that  at  the  north  the  average  increase 
in  speed  during  the  last  quarter  of  a  century  has  not 
been  more  than  thirty  per  cent.,  while  at  the  south  it  has 
been  much  greater.  Some  trains  there  run  nearly  as  fast 
as  they  do  anyv.uere,  and  some  of  them  even  faster.  This 
they  are  abundantly  able  to  do,  the  almost  total  absence 
of  steep  grades  and  short  curves  on  any  of  them,  and 
the  comparatively  few  stopping  places,  giving  them  great 
facilities  for  doing  so.  It  is  safe  to  say  that  since  the 
war  of  secession  the  average  speed  has  been  doubled, 
even  trebled  on  most  of  them.  Many  instances  could  be 
given  to  prove  the  truth  of  this  assertion,  but  one  or  two 


will  suffice.  Less  than  thirty  years  ago  the  regular 
schedule  time  of  the  mail-trains  from  Charleston  to 
Columbia,  130  miles,  exceeded  eight  hours — it  is  now  only 
three  hours  and  twenty  minutes.  The  Northeastern 
Railway,  by  its  route  from  Charleston  to  Columbia,  is 
eight  miles  longer.  It  runs  a  daily  train  between  the 
two  cities  also  in  three  hours  and  twenty  minutes,  being 
at  the  rate  of  41  f  miles  i>er  hour.  This  is  claimed  to  be 
the  fastest  time,  f>erhaps  erroneously,  made  in  the  United 
States  by  any  single'  line  over  100  miles  in  length.  Few 
persons  are  aware  that  when  traveling  from  New  York 
to  Jacksonville  they  go  seven  miles  an  hour  faster  during 
the  southern  half  of  the  journey.  Mail  agents  leave 
Charleston  every  morning  for  Jacksonville,  Fla,,  dine 
there,  and  return  to  Charleston  in  time  for  supper — a 
good  day's  work,  as  far  as  distance  is  concerned,  it  being 
fully  570  miles.  Everywhere,  from  Virginia  to  Texas,  is 
the  speed  increasing,  and  there  is  reason  to  believe  that 
in  a  few  years  the  fastest  trains  in  the  United  States  will 
be  running  on  southern  railways.      .■  -  :...;.•  -«---v   ■  •  .  ... 

Very  different  roads  are  they  now  from  what  they  were 
many  years  ago,  when  the  writer  was  employed  as  super- 
intendent of  machinery  on  one  of  them  in  Georgia.  Such 
was  the  condition  of  its  road-bed  that  miles  of  it  were  in 
winter  under  water,  or  rather  a  mixture  of  that  element 
with  mud,  forming  a  paste  the  consistency  of  cream. 
The  depth  of  it  was  sufficient  at  times  to  extinguish  the 
fire  in  the  locomotive  furnaces.  A  new  set  of  cross-head 
brasses  were  worn  out  every  day  in  running  only  90  miles. 
That  railway  now  is  first-class  in  every  resp)ect,  and  forms 
an  important  link  in  the  through  line  from  Chicago  to 
the  south.  It  is  very  evident  that  shortening  the  stop- 
pages, and  makmg  them  only  when  necessary,  accounts  in 
some  degree  for  the  quick  schedules  of  today.  Those 
who  were  doomed  to  travel  through  the  southern  states 
thirty  years  ago  cannot  fail  to  have  a  lively  recollection 
of  the  time  wasted  at  way-stations  everywhere.  A  pas- 
senger might  leave  the  cars,  go  into  the  adjoining  woods, 
shoot  a  squirrel  or  two,  and  leisurely  returning,  find  his 
train  still  motionless.  If  he  asked  what  it  waited  for  the 
invariably  answer  was,  ^'  Schedule  time  not  yet  up."  At 
a  well-known  stopping  place  on  one  of  the  principal 
south"-n  railway  lines,  the  time  of  detention  in  ante- 
bellum days  was  fully  half-an-hour.  Turning  to  a  time- 
table of  that  road  for  to-day,  the  writer  finds  it  reduced 
to  one  minute  only.     '   vV"  -w'^-'-' •    -  :     "■ '  v  •••';"   - 

It  has  been  well  said  that  misfortunes  sometime  prove 
blessings  in  disguise.  The  war  of  secession  caused  the 
complete  destruction  of  many  southern  railways.  Cul- 
verts, bridges,  rails,  cross-ties,  rolling-stock — everything 
was  swept  away.  Such  injury  admitted  of  no  repairing, 
and  they  had  to  be  completely  rebuilt.  All,  with  few  ex- 
ceptions, were  financially  ruined,  including  those  which 
had  escaped  material  injury.     Their  stock  was  bought  at 
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a  low  price  by  northern  capitalists  who,  with  abundant 
means,  have  lost  no  time  in  making  them  what  they  now 
are,  thoroughly  "  reconstructed  "  in  every  way,  and 
probably  far  superior  to  what  they  would  have  been  if 
they  had  escaped  damage  and  remained  in  possession  of 
their  former  owners.  The  loss  sustained  by  those  owners 
was  immense,  but  the  gain  to  the  traveling  public  and 
the  country  at  large  is  equally  so.  The  rapid  progress 
made  by  what  is  called  the  "  New  South,"  has  attracted 
universal  attention,  and  deservedly  so  ;  but  that  progress 
has  in  no  way  been  so  plainly  manifested  as  in  the  great 
improvement  of  its  railways, 

All  this  is  encouraging,  and  goes  to  show  that  the  aver- 
age rate  of  speed  has  been  greatly  increased  in  all  parts 
of  the  Union ;  but  the  stubborn  fact  remains  that  the 
maximum  speed  attained  is  no  greater  than  it  was  in 
England  fully  forty  years  ago.  There  is  only  one  railway 
in  the  United  States  on  which  it  exceeds  45  miles  per 
hour;  and  only  a  few  where  the  regular  schedule  time  ex- 
ceeds 40  miles.  By  far  the  greatest  number  are  content 
with  30  miles  per  hour,  and  even  less.  The  general  use  of 
steel  rails  and  powerful  locomotives  seems  to  have  had  but 
little  effect  so  far  as  increased  speed  is  concerned.  The 
risk  of  derailment  does  not  by  any  means  increase  with 
speed ;  and  even  if  it  did,  the  improved  condition  of  railway 
tracks,  in  solidity  and  smoothness,  ought  to  neutralize 
this  danger.  The  public  is  not  unreasonable.  It  would 
probably  be  satisfied  if  provided  with  one  train  a  day 
between  the  principal  cities  going  at  the  rate  of  50  miles 
per  hour,  stoppages  included— as  the  extra  limited  ex- 
press from  New  York  has  been  and  is  doing,  without  any 
apparent  want  of  patronage.  If  such  a  fast  train  as  this 
should  be  provided  there  would  be  no  more  complaints 
made  of  slow  time.  The  Post-Office  Department  could 
lend  a  helping  hand  in  bringing  about  such  a  favorable 
result.  It  might  offer  for  those  lines  on  which  its  mail 
matter  is  the  heaviest,  a  subsidy  to  be  largely  increased 
m  proportion  to  every  mile  of  speed  gained.  If  mduce- 
ments  of  this  kind  were  offered,  favorable  results  would 
soon  follow  and  in  this  age  of  lavish  expenditure  of  the 
public's  money,  the  people  generally  would  not  grumble 
at  the  additional  expense. 

A  recent  writer  in  the  Journal  complains,  and  justly 
too,  of  the  increasing  heaviness  of  our  sleeping  and 
palace-cars.  From  his  account  it  seems  that  luxury  and 
weight  go  hand-in-hand  together.  Another  writer  sug- 
gests that  they  might  be  framed  and  paneled  with  sheet 
metal,  but  thinks  the  noise  made  would  be  too  great.  A 
film  of  india-rubber  would  obviate  this.  Air-cushions 
might  be  substituted,  covered  with  some  new  style  of  as 
bestos  cloth  yet  to  be  invented — in  fact  the  whole  interior 
might  be  lined  with  it,  rendering  all  cars  in  a  measure, 
fire-proof,  and  thus  preventing  a  repetition  of  those  cala- 
mities in  one  of  which,  by  a  sad  fatality,  a  palace-car  de- 
signed by  the  lamented  Wagner  became  his  own  funeral 
pyre.  Still  further  improvements  looking  to  the  safety 
of  the  passengers  will  no  doubt  be  made.  Some  philan- 
thropic car-builder  of  the  future  may  design  a  telescopic 
car  that,  when  a  collision  takes  place,  suddenly  contracts 
to  half  its  ordinary  length.  Steel  cylinders  with  pistons 
running  lengthwise  may  be  brought  into  use,  and  with 
the  aid  of  atmospheric  air  will  act  as  "  buffers,"  precisely 
as  those  now  in  use  to  deaden  the  recoil  of  our  heavy 


15-inch  guns.  The  passengers  might  find  themselves 
quickly  brought  into  too  close  a  contiguity  to  be  pleas- 
ant, but  still  no  damage  would  ensue  to  life  or  limb. 

Heavy  as  our  Pullman  or  other  palace-cars  may  be, 
their  weight  is  no  excuse  for  a  limited  rate  of  speed.  The 
modern  locomotive,  if  its  full  power  was  called  upon, 
would  prove  itself  capable  of  going  faster  than  George 
Stephenson  ever  dreamed  of  It  is  as  near  perfection  as 
human  skill  and  ingenuity  can  make  it,  and  as  regards 
symmetry  of  appearance,  place  the  American  passenger 
locomotive  alongside  one  of  English  make,  and  the  com- 
parison would  naturally  be — a  race  horse  to  a  rhinoc- 
eros. -■     "Cr--  ■'::..    ■''■'■'■•■    '■'.-.■''■■■':  ':"".i--^"'    :./  '■■■^'.  :^^-:^'  ■'■'   .• 

The  truth  is,  our  railway  magnates  have  the  Roman 
maxim  Festina  Lente — it  ought  to  be  engraved  on  their 
corporate  seals  —  too  strongly  impressed  upon  their 
minds.  At  any  rate  they  thoroughly  carry  out  its  precept 
and  when  asked  for  increased  speed  prove  worthy  gradu- 
ates of  the  Barnacle  school  in  knowing  "  how  not  to  do 
it."  Still,  the  signs  of  the  times  are  encouraging  to  the 
advocates  of  rapid  transit.  He  should  not  be  too  sangu- 
ine a  prophet  who  predicts  that  in  the  first  quarter  of  the 
twentieth  century  most  of  our  railway-trains  will  travel  at 
a  rate  of  speed  fully  exceeding  by  one-half  the  fastest 
now  known,  carrying  three  times  the  number  of  passen- 
gers, in  cars  better  ventilated  and  far  more  safe  in  every 
way ;  that  double  tracks  will  be  the  rule  and  not  the  ex- 
ception, and  that  the  light  of  a  summer  day  dawning  up- 
on a  lightning  express  train  in  New  York  will  at  its  close 
find  it  flying  through  the  orange  groves  of  Florida.  The 
world  moves,  as  Gallileo  said,  and  it  moves  in  the  right 
direction. 


RAILWAY  MEDICAL  SERVICE. 


BY   S.    S.    HERRICK,    M.    D., 
SECRETARY     STATE    BOARD    OF    HEALTH     OF     LOUISIANA. 


[Written  for  the  American  Railroad  Journal.] 


Second  Series.- -The  United  States. 


VI.     THE   BALTIMORE   AND   OHIO    RAILROAD   COMPANY. 

The  medical  service  of  this  company  was  organized 
in  1880,  under  the  title  of  "The  Baltimore  and  Ohio 
Employes'  Relief  Association."  Membership  in  the  as- 
sociation was  at  first  optional,  but  after  February  1 5th, 
i88i,itwas  announced  that  no  one  would  be  employed 
by  the  company  except  on  condition  of  becoming  a  con- 
tributing member,  and  that  no  employe  over  forty-five 
years  of  age  should  be  eligible  to  membership  without 
obtaining  a  medical  certificate  of  sound  health.  It  was 
also  determined  to  employ  no  person  thereafter  except 
those  in  good  physical  health  and  not  over  forty-five 
years  of  age.  The  amount  of  contribution  varies  with  the 
monthly  wages,  but  employes  are  divided  into  two  classes, 
with  reference  to  hazard  of  service,  the  first  embracing 
those  in  the  operating  department  and  the  second  all 
others. 

The  chief  features  of  the  association  are  as  follows  :  i. 
A  daily  allowance  for  those  disabled  by  accident  in  the 
discharge  of  duty,  and  an  insurance  payment  in  case  of 
violent  death.  2.  A  daily  allowance  for  members  unable  to 
work  from  natural  sickness  or  injuries  incurred  otherwise 
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than  in  discharge  of  duty,  provided  that  no  allowances  be 
made  for  disablement  of  less  than  six  working  days' dura- 
tion. 3.  Payment  of  a  fixed  sum  after  death  from  natural 
causes. 

The  accompanying  table  shows  the  amount  of  payments 
in  various  cases  and  the  benefits  to  which  they  are  en- 
titled.    ;'v;v ■-■;■' :..■..:.-:;■■  ".-k; •■/--.'--."■;■.;:;;;;  ':■■<■;/<  -  ■  i-  ■-• 


jured  by  the  casualties  of  traffic,  both  emplo)'es  and  pas- 
sengers, make  physical  examination  of  applicants  for 
employment  by  the  company,  and  inspect  the  sanitary 
condition  of  grounds,  buildings,  carriages,  baggage,  etc. 
They  vaccinate  employes  and  provide  appropriate  reme- 
dies for  the  relief  of  such  disorders  as  malarial  fevers  and 
intestinal  irregularities,  wherever  they  are  found  prevalent. 


SALARIES. 


BENEFITS. 


I. 


PAYMENTS 

PER 

MONTH. 


Those  receivinfr  $35  and  under  | 
per  month  should  pay 1   2d 


Those    receiving    $35    and    not  I    ist 

more  than  $50,  should  pay f  2d 

Those    receiving    $50    and   not  i    ist 

more  than  $75  should  pay j  2d 

Those    receiving   $75    and    not  I    ist 
more  than  $100  should  pay )   2d 

fist 


ist  class  $1.00 

•7S 


2.00 

3.00 

2.7s 
4-00 
S.ooj 
5.00! 
3.75; 


In  case  of  tem- 
porary  disable- 
ment by  accident, 
while  in  the  dis- 
charge of  duty , the 
monthly  payment 
for  a  period  not 
exceeding  six 
months  of 


Per  day. 

$.So 
1. 00 
1.50 
2.00 
a. 50 


In  case  of  perma- 
nent  disablement 
and  incapacity  to  re- 
sume  employment 
arising  from  acci- 
dent while  in  the 
discharge  of  duty, 
the  monthly  pay 
ment  (after  the  6th 
month)  during  con 
tinuance  of  such 
disablement  of 
Per  day.* 

$  .25  :[}:'-■ 
•50 
•75 

I.OO 
»-25 


Tt. 


A^^i±^ 


In  case  of  death:    Id  case  of  injury 

arising  from  acci-  or  sickness  from  any 
dent  while  in  the  cause  other  than  ac- 
discharge  of  duty,  cident  while  in  the 
the  payment  to  the  discharge  of  duty, 
lepal  representative  causing  total  inabil- 
within  sixty  days  ity  to  labor,  the  pay- 
after  death  of  ments  (not  longer 
than  I  year)  of  a 
■  ,       jdAily  allowance  of 


$500 

i,cxx> 

1,500 

2,O0U 


•J 


«.5e 


In  case  of  death 
arising  from  any, 
cause  other  than  ac- 
cident while  in  the 
discharge  of  duty, 
the  payment  to  the 
le^l  representative 
within  sixty  da>'S 
after  death  of  t 


zoo 

300 
400 
500 


♦Including  free  surgical  and  hospital  treatment. 

tSubjcct  to  increase  predicated  upon  surplus  at  end  of  each  year,  now  double  this  stated  allowance. 


It  is  provided  that  no  employe  can  enter  a  lower  grade 
in  the  association  than  the  one  corresponding  to  his 
monthly  pay,  but  any  one  can  join  higher  grades  by  pay- 
ing the  amounts  fixed  for  such  grades,  payments  in  all 
cases  being  deducted  from  monthly  wages.  Although 
membership  was  at  first  optional,  the  association  started 
with  one-third  of  the  working  force  of  the  company,  and 
the  proportion  has  since  increased  to  more  than  eighty- 
five  j>er  cent,      v--':''::-^'-'.':'-''-^'}--':--'-'-::^--:'  ?■■'•■:-:■>':..•:- ■-'^^■■'•:'-;^-  - 

In  order  to  insure  success  to  the  enterprise,  the  com- 
pany generously  appropriated  $100,000  as  a  foundation  of 
the  benefit  system,  and  gave  the  services  of  its  officers  to 
perform  the  necessary  clerical  work  together  with  office- 
room.  Also,  preference  is  given  to  the  widows,  wives, 
sisters  and  children  of  faithful  contributing  employes  for 
such  work  as  they  are  qualified  to  perform,  when  needed 
by  the  company.  Free  transportation  over  the  lines  is 
given  to  children  of  employes  when  going  to  or  returning 
from  school,  for  distances  not  exceeding  ten  miles;  and 
half-fare  transportation  to  contributing  members  and  their 
families  at  all  times.  "    '    '        ■  '  -■     ; 

Neither  the  company  nor  the  association  owns  a  hospi- 
tal, but  arrangements  have  been  made  for  the  admission 
of  members  to  hospitals  at  Chicago,  Columbus,  Pitts- 
burgh, Wheeling,  Washington  and  Baltimore.  The  asso- 
ciation pays  for  surgical  attendance  at  hospitals  and  the 
member  pays  for  his  board.  As  the  latter  is  never  more 
than  $2.50  per  week,  this  is  more  than  met  by  his  allow- 
ance from  the  association^  ^  ^^ :]■:"•%..;;;  ::.;v^:;.j:.'^^       ;-. 

The  management  of  the  association  is  divided  between 
the  company  and  the  members,  in  the  proportion  of  four 
representatives  chosen  by  the  former  to  five  by  the  latter. 
The  salaried  officers  consist  of  the  secretary.  Dr.  W.  T. 
Barnard,  and  seven  medical  inspectors.  The  latter  are 
assigned  to  specified  districts,  which  they  are  constantly 
traversing  to  investigate  cases  of  disability,  the  sanitary 
condition  of  the  lines,  etc.    They  also  attend  persons  in- 


Another  liberal  provision  of  the  company,  of  a  non- 
medical character,  is  the  furnishing  of  books  at  many  of 
the  stations,  for  the  particular  use  of  members  convales- 
cent from  sickness  or  injury ;  and  these  collections  of 
books  are  moved  from  one  station  to  another  at  intervals, 
in  order  to  afford  change  of  reading.  Besides,  free  read- 
ing-rooms have  been  established  at  some  of  the  most 
important  stations,  provided  with  writing  materials,  peri- 
odicals and  collections  of  books:.     '-^   ;.:::•; 

An  annuity  fund  has  also  been  created  under  direction 
of  the  company,  to  which  any  employ^e  may  contribute 
regularly  whatever  sum  he  may  choose.  On  reaching 
the  age  of  sixty-five,  he  is  entitled  to  an  annual  allowance 
during  life  of  ten  cents  on  every  dollar  paid  by  him  to 
this  fund,  with  the  addition  of  half-a-cent  on  the  dollar 
for  every  year  his  contributions  have  been  made.  Thus, 
beginning  at  the  age  of  thirty-five  he  will  have  paid,  at  the 
rate  of  $5  monthly,  $1,800  in  thirty  years ;  which  will 
give  an  annual  allowance  thereafter  of  $180.  besides  fifteen 
cents  additional  on  each  dollar  for  the  thirty  years  of 
contribution,  or  $270  more ;  both  being  equivalent  to  an 
annual  pension  of  $450.  If  he  stop  contributing  at  anytime, 
without  withdrawing  payments,  he  is  entitled  at  the  age  of 
sixty-five  to  his  annual  allowance  of  ten  per  cent,  of  the 
amount  paid  in,  together  with  the  half-cent  for  each  year  of 
contribution  reckoning  from  the  middle  period  to  the  age 
of  sixty-five.  In  case  of  death  before  the  age  of  sixty-five, 
his  legal  successor  is  to  receive  the  whole  sum  paid  in, 
increased  by  one-half ;  and  a  member  has  the  option  of 
drawing  from  the  fund,  at  any  time,  three-fourths  of  the 
amount  paid  in,  on  relinquishing  claim  to  future  participa- 
tion. Any  member  between  the  ages  of  sixty-five  and  seven- 
ty may  receive  a  sum  in  one  payment  equal  to  five  years' 
allowance,  in  full  settlement  of  his  claim  on  the  fund. 

There  is  also  a  savings  and  building  feature  of  the  as-  ' 
sociation,  which  was  inaugurated  August  ist,  1882.     De- 
posits are  received  from  contributing  members  of  the 
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association,  and  their  wives,  of  sums  not  less  than  $i  nor 
more  than  $ioo  at  one  time,  on  which  interest  at  four  per 
cent,  is  allowed  upon  sums  of  $5  and  upwards  deposited 
not  less  than  three  months.  Contributing  members  of 
three  months'  standing,  having  deposited  $50  or  more, 
may  effect  a  loan  at  interest  of  six  per  cent.,  to  be  applied 
under  direction  of  the  trustees  of  the  fund  to  the  purchase 
of  a  homestead.  The  title  of  the  property  is  vested  in  the 
association,  or  some  designated  trustee,  until  the  full  in- 
debtedness is  paid,  the  borrower  meanwhile  enjoying  the 
use  of  the  homestead ;  but  on  failure  of  three  monthly 
instalments  to  the  relief  feature  (which  must  correspond 
to  an  amount  payable  at  death  sufficient  to  secure  return 
of  the  loan)  the  property  is  sold,  and  the  member  will  re- 
ceive whatever  sum  is  left  after  payment  of  all  expenses 
incurred.  Insurance  and  taxes  on  the  homestead  are  at 
the  charge  of  the  member  during  occupancy.  The  loan  is 
to  be  returned  by  payment  into  the  savings  fund  of  not 
less  than  one  per  cent,  monthly,  until  principal  and  inter- 
est are  fully  settled,  through  orders  on  the  company  ap- 
plicable to  monthly  wages.  Should  the  borrower  leave  the 
company's  service,  his  privilege  on  the  property  remains, 
on  condition  of  continuing  the  regular  payments  as  before. 
Old  readers  of  the  Journal  will  observe  a  similarity 
between  the  association  just  described  and  similar  ones 
instituted  by  railway  companies  in  France  and  Italy  for 
the  benefit  of  their  employes.  The  natural  outgrowths 
of  such  organizations  are  :  i.  Self-denial  and  economy,  to 
save  means  for  providing  future  relief  and  comfort,  which 
imply  temperance  and  orderly  conduct.  2.  Attachment  to 
the  company,  which  offers  advantages  proportionate  to 
length  of  service,  and  in  return  more  efficient  service  due 
to  experience  and  mutual  good-will.  3.  Extinction  of  in- 
citements to  strikes,  reprisals  and  damage-suits.  There 
can  be  no  reasonable  doubt  that  the  Baltimore  and  Ohio 
employes  are  fully  satisfied  with  their  share  of  the  ar- 
rangement, and  that  the  company  has  found  its  interest 
in  the  investment  of  $100,000  to  secure  contentment,  good 
behavior  and  efficient  service,  not  to  mention  decrease  of 
legal  expenses. 

The  second  series  of  these  articles  on  "  Railway  Medi- 
cal Service  "  appropriately  ends  with  this,  the  closing 
number  of  the  fifty-ninth  volume  of  the  Journal.  Dur- 
ing the  past  month  the  Pennsylvania  Railroad  Company 
has  inaugurated  a  medical  service  on  a  plan  which  prom- 
ises excellent  results,  though  it  is  meeting  with  some  op- 
position from  employes,  but  as  the  provisions  of  this 
service  were  fully  detailed  in  the  last  issue  of  the  Jour- 
nal, further  discussion  of  the  subject  seems  unnecessary, 
at  least  for  the  present. 


RAILWAY   LUMBER   YARDS. 


BY    W.    E.    PARTRIDGE. 
(.Written  for  the  Ambkican  Railroad  Journal.] 


Railway  managers  often  feel  that  in  certain  details  of 
railway  work  subordinates  lay  too  much  stress  upon  un- 
important points.  Car-builders  are  frequently  thought 
to  be  too  particular  about  car-stock  and  its  care  and  pre- 
servation. Many  builders  would  like  to  have  a  large 
lumber  yard  well  filled  with  timber,  with  stone  foundations 
for  the  piles  and  sheds  to  cover  the  whole ;  this  would  be 


a  most  gilt-edged  arrangement,  and  if  a  road  had  a  million 
dollars  idle  on  which  it  would  be  glad  to  realize  two  per 
cent.,  such  a  lumber  yard  would  no  doubt  be  a  fair  in- 
vestment. It  is  hardly  possible  to  explain  the  results 
obtained  by  the  use  of  dry  lumber  to  one  who  is  not 
familiar  with  the  subject.  For  this  reason  the  car-builder, 
when  urging  the  subject  to  the  attention  of  his  superior 
officers,  labors  at  a  disadvantage.  His  experience  tells 
him  that  there  is  no  comparison  between  green  and  dry 
timber,  or  between  timber  that  has  been  dried  under  his 
own  eye  and  that  purchased  in  the  market  as  dry.  It  is 
the  difference  between  an  iron  and  a  steel  rail  with  even 
more  in  favor  of  the  dry  timber  than  the  steel  rail.  No 
firm  and  enduring  construction  can  be  made  with  green 
timber.  It  immediately  begins  to  contract,  the  joints 
open  and  the  whole  structure  lacks  stiffness.  No  tight- 
ening up  will  entirely  correct  this,  because  timber  shrinks 
in  one  direction  only.  Shrinkage  changes  the  shape  of 
the  joints,  reduces  the  size  of  the  members,  but  not  their 
lengths,  and  distorts  openings  that  have  been  cut  in 
them.  Another  evil  arises  from  this  shrinkage  which  is 
equally  serious,  and  that  is  rapid  decay.  The  joints 
opened  by  shrinkage  cannot  be  closed  even  by  tightening 
of  bolts,  and  moisture  penetrates.  Whenever  this  occurs 
decay  at  once  begins,  and  a  frame  which  might  be  good 
for  twenty  years  will  rot  out  or  lose  its  strength  in  six  or 
eight.  In  the  meantime  the  strength  of  the  green  timber 
work,  whatever  it  may  be,  is  much  less  than  that  of  dry, 
it  being  impossible  to  frame  in  such  a  way  as  to  bring  the 
different  members  into  harmony  and  make  each  bear  its 
share  of  the  load.  In  view  of  such  facts  it  will  be  easily 
understood  that  even  where  a  road  does  not  intend  to 
build  its  own  cars,  it  is  extremely  important  to  have  a 
yard  in  which  timber  and  lumber  of  all  kinds  can  be 
properly  seasoned  and  protected  from  rain,  snow  and  the 
sun.  .  -   .  j      -  . 

The  question  to  be  decided  is  just  how  much  expendi- 
ture will  pay.  If  a  road  only  builds  at  rare  intervals,  a 
large  sum  devoted  to  protecting  its  lumber  will  hardly 
pay.  As  long  as  it  has  to  do  its  own  repairs  and  build 
plows,  cabooses  and  other  special  cars,  it  will  pay 
to  expend  a  moderate  sum  in  establishing  a  lumber 
yard  and  building  some  sheds  and  other  means  of  pro- 
tection. 

The  following  is  an  outline  of  what  a  railway  manager 
can  do  at  his  principal  car-shop,  with  economy  :  Select  a 
spot  of  ground  of  sufficient  size  and  surround  it  by  a  high 
and  tight  fence.  A  spot  with  good  drainage  should  be 
chosen  or  else  one  that  can  be  filled  up  with  cinders. 
The  ground  must  be  kept  free  from  water  or  dampness  ; 
this  is  essential.  Tracks  are  to  be  laid  so  that  every  part 
of  the  yard  may  be  reached  by  a  switching-engine.  If  the 
yard  can  have  two  entrances  so  that  side-tracks  come  into 
it  from  both  ends,  there  will  be  an  item  of  economy  in 
many  cases.       -r:  \.,  '::  "\  .:'•'■.■'_.'•■'.".  s^'    -:•''•"'     .•■''■,  "1.  ''' 

Foundations  for  the  piles  are  best  made  of  stone  so  as 
to  raise  the  bents  on  which  the  piles  rest  eight  or  ten 
inches  above  the  ground.  If  old  car-sills  are  used  in- 
stead of  stone  it  will  pay  to  coat  them  with  coal-tar.  The 
value  of  stone  or  of  wood  protected  from  the  dampness 
of  the  ground  is  not  due  so  much  to  the  cost  of  the 
material  as  to  the  inconvenience  and  difficulty  of  re- 
placing. .   V  ; 
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Every  car-builder  would  like  t6  see  every  stick  of  his 
timber  under  cover.  While  a  complete  covering  for  the 
lumber  yard  is  no  doubt  desirable,  the  advantage  of  such 
a  cover  can  hardly  be  said  to  pay  interest  on  the  capital  in- 
vested. Although  plenty  of  good  reasons  for  building 
houses  for  shelter  may  be  given,  the  manager  may  with 
safety  refuse  to  put  up  many  sheds.  Some  are  needed  in 
which  to  store  certain  kinds  of  stock ;  these  should  be 
good  and  the  roof  ought  to  be  tight  enough  to  deserve  the 
name.  Such  sheds,  located  so  as  to  act  as  a  shelter  from 
drifting  storms  for  the  rest  of  the  yard,  are  a  good  invest- 
ment. A  good  dry  house  of  moderate  size  would  in  many 
cases  be  worth  more  than  the  sheds  and  cost  less. 

Without  sheds  the  yards  would  be  esteemed  of  small 
importance  by  most  builders,  but  a  yard  without  sheds 
may  be  made  to  supply  better  lumber  than  one  having  a 
few  costly  sheds  and  much  exposed  lumber.  The  money 
which  is  usually  expended  in  building  sheds  can  be  better 
applied  in  putting  a  movable  roof  over  every  pile  of  lum- 
ber in  the  yard.  The  method  by  which  this  may  be  done 
is  suggested  by  the  farmer's  hay-stack  and  roof.  Four 
scantling  are  placed  at  the  corners  of  the  pile  and  a  roof 
between  them.  The  pitch  of  the  roof  is  made  to  carry 
the  water  to  the  back  of  the  pile.  Such  a  roof  can  be 
lowered  close  to  the  lumber  and  will  make  a  good  shelter 
whether  the  pile  is  low  or  lofty.  The  protection  obtained 
in  this  way  is  on  the  whole  quite  as  satisfactory  as  that  of 
a  shed.  The  latter  must  be  lofty,  and  having  an  open  front 
gives  very  little  protection  to  a  small  pile  in  a  driving 
rain  or  snow-storm.  On  the  other  hand,  a  pile  with  the 
roof  sitting  close  down  upon  it  and  having  the  ends  of  the 
timber  painted  is  as  well  sheltered  as  in  any  shed.  Light 
roofs  on  four  posts  are  sometimes  made  stationary  with 
very  fair  results.  The  protection  is  not  quite  as  good  as 
that  of  a  movable  cover,  but  the  cost  is  less  than  a  shed 
and  somewhat  less  than  that  of  a  movable  roof. 

Protection  of  this  kind  costs  very  little,  on  and  some 
roads  in  the  middle  states  these  temporary  shelters  have 
been  built  entirely  from  condemned  lumber.  The  cost  to 
the  company  was  only  for  the  labor  and  nails. 

In  stacking  green  lumber  away  it  is  well  worth  the  ex- 
pense to  paint  the  ends  so  as  to  protect  them  from  the 
weather  and  to  prevent  end-cracking  to  some  extent. 
The  cost  of  doing  this  is  not  very  great,  but  the  advantage 
is  considerable,  as  may  be  seen  by  visiting  any  large  yard. 
There  is  an  apparently  trifling  point  in  regard  to  laying 
out  a  yard  where  the  interference  of  a  superior  officer 
does  much  harm.  The  streets  and  piles  ought  not  to  be 
square  with  the  points  of  the  compass.  Placed  at  an 
angle,  say  southeast,  the  sun  has  on  opportunity  at  all 
seasons  of  the  year  to  shine  upon  all  sides  of  each  pile 
and  into  all  the  spaces  between  the  piles.  Even  practi- 
cal men  sometimes  overlook  this  small  but  important 
matter. 

After  a  suitable  yard  has  been  procured,  the  superinten- 
dent, general  manager,  or  some  person  connected  with  the 
directorate  of  the  road,  is  the  only  person  who  can  utilize 
it  in  such  a  manner  that  the  road  shall  gain  the  full  bene- 
fit. Green  lumber  cannot  be  made  dry  and  suitable  for 
use  in  six  months,  nor  in  a  year.  Certain  kinds  of  wood 
are  improved  by  several  years  of  drying.  It  is  therefore 
necessary  for  stocks  to  be  laid  in  a  long  time  in  advance 
of  the  time  at  which  it  is  expected  they  will  be  needed. 


In  the  nature  of  the  case  the  purchase  of  stock  so  long  in 

advance  should  be  directed  from  headquarters  and  not 
left  to  one  who  has  little  knowledge  of  the  general  policy 
of  the  company.  "  ^;v^""■  :V' "%';^^;;^:>•^/^    '  -'''"''• :  \°.: /.t  ;?-■ 


SMOKE-CONSUMING    DEVICES    FOR    LOCOMO- 

•■■';.;••■:-■;;•-■■  "    TIVES.  -■-■■a:^v.::v  :  v:-  ^^;  -j- 


BV  j:   N.    LAUDER.  V 

[A  Paper  read  before  the  American  Forestry  Congress.] 

In  presenting  this  paper  on  smoke-consumliig  devices 
for  locomotives  it  is  not  my  purpose  to  enter  into  the  de- 
tails of  the  mechanical  construction  of  the  various  de- 
vices that  have  been  experimented  with  in  a  practical 
way  during  the  last  thirty  years — or  to  speak  more  accu- 
rately, ever  since  the  locomotive  was  brought  into  exist- 
ence— but  to  give  in  a  general  way  what  has  been  done 
in  the  past  and  what  is  being  done  at  the  present  time  to 
mitigate  the  evils  of  the  discharge  of  unconsumed 
products  of  combustion  from  the  chimney  of  the  loco- 
motivcv-^-.  •  -■  -  -■■;•'_.  :         .  v^  ..:\"-"V---"'.."/.  -W-"-J^-Avv.;V..    -  .       >.?  =\-y^:\- 

The  smoke  and  sparks  that  are  discharged  from  the  lo- 
comotive are  so  annoying  to  passengers  that  on  some  of 
our  lines  a  trip  bj'  rail  on  a  hot  day  is  something  to  be 
dreaded,  and  the  danger  to  forests  and  other  property 
from  fires  set  by  these  sparks  is  in  the  aggregate  enorm- 
ous. 

To  the  novice  the  remedy  for  all  this  would  seem  to  be 
to  so  arrange  the  furnace  that  perfect  combustion  would 
take  place.  This  may  be  done  on  stationary  or  marine 
engines,  where  heating  surface  enough  can  be  provided 
to  allow  of  slow  and  perfect  combustion,  but  in  the  loco- 
motive the  weight  and  size  of  boiler  is  limited  and 
artificial  means  must  be  used  to  provide  for  such  rapid 
combustion  as  is  required  when  the  engine  is  developing 

its  full  JKJWer..'     .:   .<      ^-      ''V-  ;     'V  .      V;  v    v    V-     V-      :"--     ,  = 

The  attention  of  locomotive  mechanics  lias  been  drawn 
to  this  question  of  fuel-combustion  ever  since  the  birth  of 
the  locomotive;  but  their  efforts  to  make  it  perfect  have 
been  only  partially  successful,  and  while  the  heating  sur- 
face of  our  boilers  is  so  small  in  comparison  with  the  re- 
quirements of  the  engines,  a  forced  draft  will  have  to  be 
resorted  to.  This  fact  being  recognized,  it  necessarily 
follows  that  when  the  engine  is  developing  its  full  power 
the  artificial  draft  is  so  strong  that  small  particles  of  coal 
will  be  lifted  from  the  fire  and  drawn  through  the  flues 
unconsumed  and  discharged  out  of  the  chimney  in  the 
form  of  what  is  called  sparks.  The  fact  that  some  solid 
matter  will  be  drawn  through  the  flues  from  the  fires 
being  established,  I  will  now  briefly  consider  the  various 
mechanical  contrivances  that  have  from  time  to  time 
been  brought  forward  to  arrest  and  dispose  of  these 
solids. 

Amongst  the  earliest  contrivances  (when  wood  was  the 
universal  fuel  used  in  this  country)  was  a  chimney  shaped 
like  a  funnel  placed  with  the  broad  mouth  upward. 
This  broad  end  was  covered  with  a  wire-screen,  and 
inside  of  this  chimney  was  placed  a  straight  pipe  some- 
what smaller  than,  the  sniallest  diameter  of  the  chimney, 
its  height  being  about  two-thirds  that  of  the  chimney. 
Over  this  and  near  the  wire-screen  was  mounted  a  de- 
flecting plate  with  edges  curving  downward.     A  spark- 
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reservoir  was  placed  in  some  suitable  position  near  the 
smoke-box,  and  pipes  were  made  to  lead  from  the  an- 
nular space  between  the  chimney  and  and  the  inside  pipe 
to  this  reservoir.  The  operation  of  this  arrangement  was 
as  follows :  The  unconsumed  products  of  combustion 
that  were  drawn  through  the  flues  were  driven  by  the 
exhaust  steam  upwards  against  the  curved  deflector  at 
the  top  of  the  chimney,  and  the  larger  and  heavier  parti- 
cles were  forced  down  into  the  spark-reservoir.  The 
lighter  particles  would  pass  to  the  atmosphere  through 
the  wire-screen,  but  would  rarely  have  life  enough  to  set 
anything  on  fire.  The  reservoir,  however,  was  soon  aban- 
doned, as  it  was  found  in  practice  that  with  wood  for 
fuel  the  sparks  were  so  reduced  in  size  by  friction  in  their 
passage  through  the  flues  and  chimney  that  they  could 
all  pass  through  the  screen  to  the  atmosphere  with  little 
danger  of  setting  fires. 

When  coal  came  to  be  used  as  fuel  the  old  arrange- 
ment of  chimney  was  found  to  be  unsuitable  and  new  ap- 
plicances  had  to  be  devised,  A  new  and  annoying  ele- 
ment had  to  be  met — that  of  gas  and  smoke,  caused  by 
imperfect  combustion  in  the  furnace.  When  fresh  coal 
is  added  to  the  fire  a  vast  quantity  of  gas  is  evolved,  and 
unless  a  sufficient  quantity  of  atmospheric  air  is  brought 
into  immediate  contact  with  it  it  will  pass  off  in  the  form 
of  smoke,      v,;    ■':./.  ,,        :^ 

Various  plans  to  furnish  the  requisite  amount  of  air, 
and  at  the  proper  time,  have  been  tried  ;  but  the  varying 
conditions  under  which  the  engine  is  working  have  so 
far  made  them  practically  failures. 

Letting  air  into  the  furnace  over  the  fire,  while  it  will 
prevent  the  formation  of  smoke  if  let  in  in  sufficient 
qantity,  will  also  lower  the  steam-producing  qualities  of 
the  boiler.  Air  mixed  with  a  jet  of  steam  driven  into  the 
furnace  over  the  fire  has  been  tried  at  various  times  and 
in  various  ways,  but  it  has  always  ended  in  failure.  D. 
K.  Clark,  the  eminent  English  engineer  and  author,  in 
his  work  on  the  locomotive,  describes  a  method  of  inject- 
ing air  and  steam  mixed,  into  the  furnace  of  a  locomotive 
boiler  to  promote  the  combustion  of  the  gases.  Recent 
so-called  inventions  brought  out  in  this  country  are  almost 
exact  duplicates  of  appliances  described  by  Clark  long 
ago. 

Rotary  blowers  have  been  used  to  drive  the  products 
of  combustion  from  the  smoke  box  back  to  and  into  the 
furnance,  to  be  subjected  to  a  reburning  process,  but 
such  methods  never  got  beyond  the  experimental  stage. 
Double  or  twin  furnaces  have  been  tried,  but  while  pro- 
ducing good  combustion  the  mechanical  difficulties  to  be 
overcome  have  thus  far  interfered  with  their*  success. 
Mechanical  devices  in  various  forms  for  driving  the  solid, 
unconsumed  products  of  combustion  from  the  smoke-box 
back  through  suitable  tubes  to  the  furnace  were  several 
years  ago  quite  largely  used,  but  they  have  nearly  all 
given  way  to  more  modern  and  better  methods. 

I  will  now  proceed  to  discuss  the  most  improved 
methods  of  promoting  combustion  and  also  the  mechani- 
cal means  employed  to  prevent  the  escape  of  sparks  from 
the  chimney.  And  hear  let  me  say,  curious  as  it  may 
seem,  that  wonderful  discoveries  made  in  the  last  twenty 
years  in  the  production  of  steel  have  a  direct  bearing  on 
the  question  under  discussion. 

Jhe  substitution  of  steel  for  iron  in  rails  and  tires  has 


made  it  possible  to  so  increase  the  weight  of  the  locomo- 
tive that  larger  boilers  can  be  used,  and  therefore  a  very 
much  greater  heating  surface  in  proportion  to  the  cylinder 
area.  This  fact  makes  it  possible  to  do  what  could  not 
be  done  were  soft  iron  rails  and  tires  still  in  use. 

The  modern  locomotive  boiler  has  little  to  distinguish 
it  from  its  prototype  of  thirty  years  ago.     All  combustion- 
chambers,  water-tables  and   complications  of  all   kinds 
have  been  discarded,  and  we  have  the  plain  rectangular 
furnace,  with  plenty  of  tubes  to  freely  carry  off  the  prod- 
ucts of  combustion.     Its  leading  feature  is  its  size  and 
large  heating  surface.     Its  enormous  evaporative  power 
will  be   recognized    when  I  say  that   this   boiler,   when 
pushed  to  its  full  capacity,  will  convert  three  thousand 
gallons  of  water  per  hour  into  steam.     To  accomplish 
this  amount  of  work  on  a  grate  surface  of  only  eighteen 
square  feet,  very  rapid   combustion  must  be   maintained 
and  this  can  only  be  done  by  a  forced  draft.     A  forced 
draft  means  imperfect  combustion,   and  imperfect  com- 
bustion    means    particles    of    unconsumed    coal    drawn 
through  the  tubes.     These  unconsumed  solids  must  be 
arrested  in  their  course  to  the  atmosphere  and  deposited 
in  receptacles  where  their  presence  will  not  be  harmful. 
The  smoke-box  is  made  twice  the  usual  length ;  a  coarse 
wire  screen  is  drawn  across  high  enough  to  be  above  all 
the  boiler  flues;    the  chimney  is    a   plain,    open    pipe, 
smooth  aud  free  from  obstructions.     The  exhaust  pipes 
are  carried  up  through  the  screen,  terminating  in  a  single 
nozzle.     In  front  of  the  flues  a  deflecting  plate  is  placed 
at  a  suitable  distance  from  the  ends  of  the  flues,  and  is 
set  at  an  angle  of  about  twenty  degrees.     The  functions 
of  this  plate  are  two-fold  ;    first,  it  equalizes  the  draft 
through   the   flues,   and   second,    it   deflects   the   sparks 
downward,   and    instead    of    their    being    shot    upward 
through  the  chimney  they  are  banked  up  in  the  forward 
end  of  the  smoke-box,  there  to  remain  until  they  are  re- 
moved at  the  end  of  the  trip.     In  the  furnace  is  placed  a 
fire-brick  arch  extending  entirely  across  the  furnace,  and 
from  the  flue-sheet  under  the  flues  back  about  two-thirds 
of  the  length  of  the  furnace.     The  gases  as  they  arise 
from  the  coal  are  forced  to  travel  back  and  ovTr  this  arch 
on   their   passage   to   the   flues,  and    by  the   delay   thus 
caused,  and  also  by  their  contact  with  the  intensely  hot 
fire-brick  composing  the  arch,  are  very  thoroughly  con- 
sumed.   The  unburned  solids  lifted  from  the  fire  are  also 
prevented  from  being  drawn  directly  into  the  flues,  the 
force  of  the  draft  caused  by  the  exhaust  steam  in  the 
chimney  causing  them  to  impinge  against  the  hot" brick, 
where  the  heat  is  so  intense  that  a  large  percentage  of 
them    are    consumed    that   would   otherwise   be  drawn 
through  the  flues  in  a  solid  state.     The  brick  arch  is  sup- 
ported on  four  iron  tubes,  placed  diagonally  in  the  fur- 
nace, connecting  the  water-space  under  the  flues  with  the 
water  over  the  furnace  crown.      These   tubes  not  only 
make  a  reliable  support. for  the  brick,  but  best  promote 
the  circulation  of  the  water  in  the  boiler. 

The  arrangement  of  smoke-arch  described  is  not  of 
recent  design,  but  was  patented  in  substantially  its  pres- 
ent form  about  twenty  years  ago  by  Mr.  John  Thompson, 
of  East  Boston,  who  was  then  connected  with  the  Eastern 
Railroad  in  the  capacity  of  master  mechanic,  It  was 
tried  thoroughly  by  him  at  that  time,  but  was  abandoned 
tor  the  reason  that  a  comparatively  few  miles'  run  would 
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fill  up  the  smoke-arch  with  sparks  and  so  interfere  with 
the  draft  that  the  capacity  of  the  boiler  to  generate  steam 
in  sufficient  quantities  to  supply  the  wants  of  the  engine 
was  destroyed.  The  small  furnaces  used  at  that  time 
and  the  powerful  artificial  draft  made  necessary  thereby 
produced  this  result. 

As  I  stated  in  a  former  paragraph,  the  introduction  of 
steel  for  rails  and  tires  made  the  use  of  larger  boilers 
possible,  and  with  their  introduction  came  the  successful 
use  of  the  spark  consuming  and  arresting  devices  de- 
scribed. The  railroad  with  which  I  am  connected  has 
had  these  appliances  in  use  on  a  limited  number  of  en- 
gines for  the  past  two  years,  and  in  no  case  has  a  forest 
or  other  fire  been  set  by  them,  and  if  kept  in  proper  order 
I  believe  they  are  absolutely  safe.         ■■■''■'■'■■      • '         ■         / 

In  conclusion  I  wish  to  say  that  careful  and  intelligent 
manipulation  of  the  fire  by  the  fireman  is  imperative,  and 
will  do  more  to  prevent  the  formation  of  smoke  than  any 
mechanical  contrivances.  ,        ,, 


RAIL  PRODUCTION  AND  CONSUMPTION. 


The  statistics  of  the  steel  industry  of  the  United  States, 
collected  and  compiled  for  the  American  Iron  and  Steel 
Association  by  its  vice-president  and  general  manager,  Mr. 
James  M.  Swank,  is  remarkable  as  showing  that  the  produc- 
tion of  Bessemer  steel  ingots  in  1885  was  larger  than  ever 
before,  though  the  steel  rail  production  then  was  the  small- 
est for  five  years.  What  this  means,  of  course,  is  that  the 
use  of  steel  for  other  purposes  than  rails  is  making  rapid 
progress.  How  great  this  progress  is  may  be  gathered  by 
a  comparison  of  the  production  of  Bessemer  ingots  and 
rails  in  successive  years,  as  follows,  in  tons  of  2,240 
pounds :      ;  i~ 


Excess 

Ingots. 

Rails. 

of  Ingots. 

i7m370 

129,414 

41.956 

335.283 

259,699 

75.584 

469.639 

368,269 

101,370 

500.524 

385.865 

"4.659 

053.773 

491,427 

162,346 

829,439 

610,682 

218,757 

1,074,262 

852,196 

222,066 

1.374.247 

1,187,770 

186,477 

1.514,688 

1,284,067 

230,621 

1.477.346 

1,148,709 

328,637 

1.375.531 

996,983 

378,548 

1,518,488 

959.470 

559.017 

1874 ...............:....... 

'875 

1876 

1877 

1878 

1879 

1880 

1881 

1882 

1883 

1884 

I005 •-•>..•«••. 

It  is  true  that  the  excess  of  ingots  cannot  be  taken  as 
an  absolute  measure  of  the  use  of  Bessemer  steel  for  other 
purposes  than  rails,  first,  because  there  is  some  waste  in 
rolling  rails  from  the  ingots,  but  chiefly  because  in  some 
years,  especially  in  1880,  1881  and  1882,  large  quantities 
ot  Bessemer  rails  have  been  made  from  imported  steel,  as 
might  be  suspected  from  the  fact  that  the  rails  were  yy 
per  cent,  of  the  ingots  in  1877,  75  per  cent,  in  1878.  and 
74  per  cent,  in  1879,  and  in  the  next  three  years  79}i, 
86  •/3  and  85  per  cent.,  respectively.  But  since  the  imports 
of  the  materials  for  Bessemer  rails  have  virtually  ceased, 
in  the  last  three  years,  the  percentages  have  been  78,  72^^ 
and  63  per  cent,,  respectively— that  is,  barring  the  waste 
in  rolling  rails,  22,  2j^4  and  37  per  cent,  of  the  Bessemer 
production  of  the  last  three  years  has  been  taken  for 
other  uses  than  rails,  and  last  year  the  takings  for  these 
other  uses  were  70  per  cent,  greater  than  in  1883. 

This  increasing  use  of  steel  was  due  to  a  very  important 
extent,  probably,  to  the  great  fall  in  the  price,  so  that  in 
the  first  eight  months  of  last  year  the  Bessemer  steel  was 


1878.. 
1879.. 
1880.. 
1881.. 
1882.. 
1883.. 
1884. . 
1885. 


Open  hearth 

steel. 

8,390 

8,169 

12,156 

22.515 
20,326 

8,201 

2.384 

1,250 


Iron. 

Total. 

288,295 

788,112 

375.M3 

993.994 

440,859 

1,305,211 

436,233 

1.646,518 

203^59 

1.507,852 

57,995 

1,214,906 

22,821 

1,022,188 

13.118 

973.838 

as  cheap  or  cheaper  than  iron.  The  increase  in  the  price 
of  rails  since  has  been  so  much  greater  than  the  increase 
in  iron  that  there  is  not  now  the  same  inducement  to  sub- 
stitute steel  for  iron,  though  preparations  for  making  such 
substitutions  were  never  so  general. 

It  will  be  seen  from  the  above  table  that  the  Bessemer 
rail  production  last  year  was  3^  per  cent,  less  than  in 
1884,  and  25X  per  cent,  less  than  in  1882,  when  it  was 
largest.  These  figures  do  not  show  the  whole  cecrease  in 
rail  production,  however,  because  the  production  of  rails 
other  than  Bessemer  almost  ceased  last  year.  For  eight 
years  the  production  of  each  kind  and  the  total  have  been 
in  tons  of  2,240  pounds : 

Bessemer 
steel. 
'■'••.•.,....>...  49'»427 

...   .. ;...  610,682 

....  ........ ....  852,196 

-.••....• >. 187,770 

1,284,067 

................         1,148,709 

-. ••  996,983 

959.470 

Thus  our  total  rail  production  last  year  was  the  smallest 
since  1878,  and  indeed  was  not  very  much  greater  than  in 
1872  (892,857  tons)  when  nine-tenths  of  it  was  iron.     The 
decrease  from   1884  to  1885  was  only  4^  percent.,  how- 
ever, and  the  amount  of  decrease  was  equivalent  only  to  ■ 
550  miles  of  track  of  56-pound  rails,  while  the  decrease  in     ^ 
new  railroads  constructed  was  about  825  miles.     The  new 
railroads,  however,  probably  did  not  require  much  more  ;; 
than  315,000  tons  last  year,  or  less  than  one-third  of  the   :   , 
total  production,  leaving  659,000  tons  for  the  maintenance  ; 
of  the  125,000  miles  of  road  and  156,000  miles  of  track  In 
operation  at  the  beginning  of  the  year,  which  would  per-    . 
mit  the  renewal  of  about  3  per  cent,  of  it  only. 

This  seems  a  very  inadequate  quantity  at  first  sight  but 
it  must  be  remembered  that  49,000  miles  of  this  track  had  i 
been  laid  since  about  the  middle  of  1880,  and  by  far  the      ■ 
greater  part  of  it  of  steel,  so  that  very  few  renewals  of  this 
could  be  expected  so  soon ;  and  we  must  also  remember 
that  at  the  end  of  1885  more  than  90,000  of  the  156,000 
miles  of  track  were  steel,  all  but  a  small  part  less  than  ten 
years  old  (because    revious  tp  1875  the  total  production     , 
and  imports  of  steel  were  only  about  sufficient  for  10,000  ,  . 
miles  of  track)  and  that  what  iron  was  left  was  on  the  . 
lines  and   parts   of    lines   which   suffer  the   least  wear.     , 
Nevertheless,  it  is  noticeable  that  the  66,000  miles  of  iron   : 
track  at  the  beginning  of   1885    must   have   been   more   .v.  . 
enduring  than  it  is  usually  credited  with  being,  since  the  '! 
total  consumption  for  renewals  during  the  year  was  but 
10  tons  per  mile  of  this  track,  even  if  no  steel  track  what-  • 
ever  had  been  renewed — evidence  that  iron  is  enduring 
when  it  is  not  much  tried.     Probably  four-fifths  or  more    ■ 
of  the  whole  gross  tonnage  movement  of  the  country  is 
over  the   58  per  cent,  of  steel  track.     Evidently  most  of    \ 
the  iron  in  track  at  the  beginning  of  last  year  was  old,  be-  ■■■. 
cause  the  total  supply  of  iron  rails  since  1874  had  been    • 
less  than  3,300,000  tons,  or  about  37,300  miles  of  track, 
and  for  the  last  six  years  of  that  period  had  been  1,832,304  ; 
tons,  or  about  20,650  miles  of  track.    Thus  more  than   ;-/ 
29,000  miles  of  the  iron  track  must  have  been  more  than  • 
ten  years  old  and  45,000  more  than  six  years  old.     This' 
will  all  be  renewed  with  steel  finally,  and  probably  within  . 
a  comparatively  few  years.     Indeed,  the  large  orders  for  . 
steel  rails  which  within  a  few  months  have  set  the  steel 
mills  actively  at  work  and   advanced  the  price  of  rails 
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from  S26.50  to  $34.50  are  doubtless  due  chiefly  to  the  need 
of  renewing  much  of  this  old  iron  together  with  consider- 
able old  steel  track. 

The  renewal  of  one-fourth  of  the  iron  track  which  is 
more  than  ten  years  old  will  require  something  like 
615,000  tons  of  rails  per  year,  and  this  would  seem  to  be 
a  moderate  requirement ;  for  though  the  iron  rails  are 
almost  exclusively  on  roads  of  thin  traffic,  they  are  not  to 
any  great  extent  on  the  roads  in  new  country,  having 
been  laid  for  the  most  part  more  than  ten  years  ago,  and 
of  course  not  all  by  any  means  on  new  road  then.  It  is 
not  probable  that  there  are  many  roads  built  more  than 
ten  years  with  traffic  so  light  that  it  will  not  wear  out  iron 
rails,  of  the  wretched  quality  usually  procurable  ten  years 
ago,  in  14  years.  \" 

Doubtless  this  old  iron  is  mostly  on  roads  which  have 
not  only  a  light  traffic,  but  light  locomotives  ;  and  where 
the  latter  are  light  enough  a  very  long  life  for  iron  rails 
is  still  possible ;  but  the  light  locomotives  tend  to  disap- 
pear quite  rapidly,  though  they  may  last  and  be  the  most 
economical  motive-power  for  a  long  time  yet  or  even 
permanently  on  some  of  the  lines  where  they  have  taken 
refuge  and  over  which  there  is  scarcely  ever  necessity  or 
possibility  of  hauling  a  heavy  train. — Railroad  Gazette. 


The  Most  Northerly  Railway  in  the  World. 


In  the  report  of  Consul  General  Mitchell  on  the  trade 
of  Norway,  it  is  stated  that  the  Ofoten-Lulea  Railway, 
which  will,  when  completed,  greatly  influence  the  future 
of  the  iron  trade  of  Europe,  was  commenced  last  summer 
at  Lulea,  on  the  Gulf  of  Bosnia,  and  has  made  very  con- 
siderable progress.  The  contractors  confidently  expect  to 
have  the  first  section,  Lulea-Gellivara  (one-third  of  the 
entire  railway)  completed  and  opened  for  traffic  by  the 
end  of  1886.  The  commencement  of  work  at  the  Nor- 
wegian terminus  has  been  delayed  a  year,  in  consequence 
of  a  disagreement  as  to  the  site  of  the  terminus  at  C»foten, 
necessitating  fresh  surveys  being  made.  These  have  now 
been  completed,  and  the  plans,  etc.,  of  the  Norwegian 
portion  of  the  line  deposited  with  the  Norwegian  Govern- 
ment, upon  the  approval  of  which  work  at  Ofoten  will  be 
commenced.  The  site  chosen  for  the  terminus  at  Ofo- 
ten is  on  the  west  shore  of  Narvig  Bay,  a  commodious 
and  well-sheltered  natural  harbor  at  the  bottom  of  the 
Ofoten  fjord,  and  within  a  few  hours'  steam  of  the  famous 
Lofoten  cod  fisheries.  On  account  of  the  influences  of 
the  gulf  stream,  the  Ofoten  fjord  is  navigable  throughout 
the  year.  The  length  of  the  Norwegian  section  of  the 
line  is  only  28  miles.  It  will  cross  the  Kjolen  Mountains, 
at  the  frontier  at  an  elevation  of  1,600  feet  above  sea  level. 
On  the  Norwegian  side  the  country  is  very  wild  and 
mountainous,  but  the  engineers  anticipate  no  difficulties 
of  an  unusual  nature  either  as  regards  the  nature  of  the 
country,  the  severe  climate,  or  the  snow.  This  railway, 
when  finished,  will  be  the  most  northerly  railway  in  the 
world. 

The  railway  is  being  built  by  English  engineers,  con- 
tractors for  the  Northern  of  Europe  Railway  Company 
(Limited),  which  was  formed  in  London  in  1883,  with  an 
authorized  capital  of  ^1,500,000  in  shares,  and  ;^  1,500,000 
in  debentures.  The  railway  has  been  most  favorably  re- 
garded in  Scandinavia,  except  by  the  Swedish  iron-masters, 


who  have  opposed  it  from  the  first,  although  the  export 
of  these  iron  ores  from  Lapland  can  hardly  influence  the 
Swedish  iron  industry,  but  could  rather  compete  with  the 
interior  Spanish  ores  from  Bilbao.     .    .      .    ,  - 


Economy  of  Fuel. 


There  is  no  question  that  the  application  of  many  me- 
chanical devices  to  locomotives  is  calculated  to  effect  a 
saving  in  fuel,  says  the  National  Car-Builder.  Steam  is 
not  used  so  economically  that  less  could  not  be  made  to 
do  the  work  now  done  by  a  greater  quantity,  and  there 
might  be  many  improvements  introduced  that  would 
reduce  the  temperature  of  the  gases  being  passed  into 
the  atmosphere.  Skill,  ingenuity  and  perseverance  are, 
however,  required  to  apply  the  forms  of  improvement  in- 
dicated, and  great  difference  of  opinion  may  rationally 
exist  among  accomplished  mechanical  engineers,  as  to 
the  probable  effect  of  structural  changes  proposed  with 
the  view  of  promoting  economy  of  heat.  But  there  ought 
to  be  no  room  for  difference  of  opinion  about  the  desira- 
bility of  accomplishing  saving,  when  all  the  changes  to 
be  effected  are  the  introduction  of  the  means  of  keeping 
an  accurate  record  of  fuel  consumed.  It  is  merely  a 
slight  change  of  method  to  keep  the  record  of  fuel  con- 
sumed and  work  done  by  enginemen  instead  of  engines, 
but  the  curtailment  of  waste  that  results  from  this  change 
is  by  no  means  slight. 

There  is  no  line  of  economy  in  railway  management  at 
the  present  day  that  promises  results  equal  to  that  of 
stopping  the  rushing  leaks  resulting  from  senseless  waste 
of  fuel  in  locomotive  firing.  We  know  of  no  plan  that 
will  stop  the  leakage  so  effectually  as  the  introduction  of 
the  premium  system  of  coal  accounts.  Putting  on  travel- 
ing engineers  well  acquainted  with  the  proper  methods  of 
firing  and  fuel-saving  might  do  some  good  if  these  engi- 
neers would  insist  on  their  methods  being  followed.  But 
it  is  an  excessively  difficult  matter  to  get  enginemen  to 
change  the  free  and  easy  style  they  have  been  brought  up 
to,  and  which  takes  no  thought  of  any  higher  duty  than 
that  of  getting  over  the  road  comfortably.  The  proper 
and  only  effectual  mode  of  inspiring  the  enginemen  with 
zeal  for  fuel-saving  is  to  make  them  pecuniarily  interested 
in  its  results.  -    "  " .  '    -^  ■  : -,         • 


Metallic  Railway-Ties. 


At  a  recent  meeting  in  Paris  of  the  French  Society  of 
Civil  Engineers,  a  paper  by  M.  Post,  of  Holland,  upon 
metallic  railway-ties  was  read.  According  to  M.  Post  the 
principal  advantages  inherent  in  the  new  system,  based 
on  actual  trial  of  about  twelve  years  in  Germany,  etc., 
were:  - '  "-  ■•'■'■  ■ -■■-.''■t--    ;■■.•.■■■•..- v-v:  •  1^ -,•■•■•■  •  ; 

1.  The  average  durability  of  the  ties  remaining  in  the 
track  after  twelve  years'  use  is  much  greater  with  metallic 
ties  of  good  design  than  with  the  best  wooden  ties. 

2.  Safety  is  better  guranteed,  as  the  gauge  is  better  pre- 
served. 

3.  The  expense  of  maintenance  is  decreased  after  the 
second  year  of  the  service.  '■    .;:'"•:  .  ':  ]•'  ;^    '.. 

4.  The  system  is  rapidly  perfecting,  so  that  the  fasten- 
ings are  made  absolutely  certain  and  less  expensive  for 
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repair  and  maintenance  than  fastenings  used  with  wooden 

ties. 

5.  The  value  of  the  metallic  tie  when  worn  out  in  the 
service  is  much  greater  than  the  value  of  an  old  wooden 

tie. 

In  summing  up  these  advantages  and  combining  them 
with  the  actual  cost  of  purchase,  redemption  and  interest, 
M.  Post  concludes  that  no  country  can  exclusively  use 
wood  for  this  purpose  with  true  economy;  and  he  cites 
Holland  as  proof  of  his  assertion,  where  wood  is  still 
easily  obtained,  and  iron  is  not  too  plentiful.  He  says  all 
Holland  companies  have  adopted  the  metallic  tie,  ■  . 


Railway  Mileage  in  Canada.: 


Below  will  be  found  a  statement  of  the  mileage  of 
the  various  railways  in  Canada  in  operation  on  the  first 
of  January  of  this  year,  as  nearly  as  can  be  ascer- 
tained by  the  new  Canadian  journal.  Railway  Life  With 
few  if  any  exceptions  these  road  are  all  standard  gauge. 
As  will  be  seen,  the  mileage  will  compare  favorably  with 
that  of  any  other  country  in  the  world,  considering  the 
difference  in  population.  The  names  of  the  roads  are  ar- 
ranged in  alphabetical  order  and  are  as  follows  : 

M  iles. 

Albert  Railway,  N.  B 45 

Bay  of  Quinte  Railway  Navigation  Company.   15 

Canada  Atlantic  Railway * 135 

Canada  Paeitic  Railway 3,678 

Carillon  and  Grcnville 13 

Central  Ontario 104 

Chatham  Railway,  N.  H 9 

Coburg,  Peieboro'  and  Marmora  Railway 15 

Cumberland  Railway,  N.  S 32 

Eastern  Extension  Railway 90 

Elgin,  Petitcodiac  and  Havelock  Railway,  N.  B 14 

Erie  and  Huron  Railway    36 

Grand  Southern  Railway,  N.  B 82 

Grand  Trunk  Railway 2,694 

Intercolonial  Railway 830 

International  Railway,  Quebec , .   69 

Kingston  and  Pembroke  Railway 61 

Manitoba  and  N'orth  Western  Railway 130 

Michigan  Central,  Canada  Southern  Divisioo. 376 

Napanee,  Tamworth,  and  Quebec 28 

New  Brunswick  Railway 397 

Northern  and  North  Western  Railway 382 

Prince  Edward  Island  Railway 196 

Quebec  and  Lake  St.  John  Railway 46 

Quebec  Central  Railway 148 

St.  Martins  and  Upham,  N.  B 30 

South  Eastern 185 

Western  Counties  Railway,  N.  B , 67 

Windsor  and  Annapolis  Railway ...,., 130 

Total 10,027 

'  In  addition  to  those  roads  in  operation  there  is  a  con- 
siderable mileage  on  which  track  has  been  laid,  and  which 
will  be  open  for  traffic  in  the  course  of  a  few  months,  and 
there  will  undoubtedly  be  at  least  11,000  miles  of  railway 
in  operation  in  Canada  by  the  first  of  July  next. 


Joining  the  Volga  and  the  Don. 


According  to  Engineering,  a  group  of  French  and 
Russian  capitalists  are  seeking  from  the  Russian  Minister 
of  Finance  a  concession  for  cutting  a  canal  between  the 
rivers  Volga  and  Don.  These  two  mighty  streams  pene- 
trate in  their  course  through  Russia  within  fifty  miles  of 
each  other,  at  Tsaritzin,  and  then  strike  off,  one  to  the 
Black  sea  aud  the  other  to  the  Caspian.  The  promoters 
of  the  undertaking  seek,  by  the  construction  of  the  canal, 
to  give  the  extensive  commerce  of  the  Volga  an  outlet 
into  the  Black  sea.  The  physical  difficulties  are  not  in- 
superable, although  sufficiently  severe  to  test  the  resources 
of  any  except  a  very  powerful  syndicate.    The  idea  of  the 


canal  is  by  ho  means  new,  Peter  the  Great  having  per- 
sonally gone  over  the  ground  and  made  a  rough  scheme 
for  one.  His  successors,  however,  in  spite  of  their  enter- 
prise in  canal  making,  have  always  been  averse  to  the 
undertaking.  In  the  flood  season  both  rivers  are  unman- 
ageable, and  it  has  been  thought  that  if  a  canal  were  cut, 
the  Volga  might  some  spring  burst  in  the  Don,  and  cause 
a  catastrophe.  Of  course,  with  engineering  skill,  it  would 
be  easy  to  prev^ent  this  fear  of  timid  ministers  being  re- 
alized ;  but  it  is  interesting  to  mention  that  nature  herself 
is  preparing  the  way  for  some  such  eventuality,  the  Volga 
yearly  cutting  more  and  more  into  its  west  bank  and 
thereby  drawing  nearer  the  Don.  At  present  the  two 
rivers  are  connected  by  a  railway,  described  by  Mackenzie 
Wallace  as  the  slowest,  worst  laid,  and  most  infamous  in 
Europe.  The  traffic  is  not  very  large,  and  even  the  pro- 
moters of  the  canal  project  do  not  think  they  could  carry 
out  their  project  without  a  considerable  subsidy  from  the 
State.  -■' -X '':^ ■      '■  ■■  :'.    '-^^^-.I^^^-^--:' ■■•^' '>-■''-  ''^ ^  :■-' 

A  New  Rule  for  Running  Railway  Curves.  •;.' 


The  following  rule  for  running  curves  on  railways  is 
sent  to  the  Journal  by  Mr.  Charles  Seymour,  of  Pales- 
tine, 111.,  chief  engineer  of  the  Bloomfield  Railroad,  Mr. 
Seymour  writes :  "  I  have  used  this  rule  with  great  ad- 
vantage where  the  original  line  has  been  badly  run.  To 
get  my  data  I  intersect  tangents,  bisect  the  contained 
angle  and  run  on  the  bisecting  line  to  the  crown  of  the 
curve,  measuring  the  distance  accurately.  The  rule  may 
not  be  new,  but  I  have  not  seen  it  anywhere  myself." 

Given  secant  —  radius  =  b  c,  and  total  angle  of  curvature  e  bd,\.o  find 
tangent  a  (J  and  radius.  ., 


.--•:■■■■■■   -  •-  ■    -  ■  .rule.  :  "•■■'  -^;-  ■    ' 

As  sin  angle  e  b  d  -*-  4  is  to  ^  c,  so  is  sin  angle  180"  —  (e  b  d  ■*-  ^-\- a  b  c)  Xa 
tangent. 

As  sin  angle  e  l>  d  ■*-  2  \%  X.o  tangent,  so  is  sin  angle  a  beto  radius.    - 

5730  ■*■  X  =  degrees  of  curve  for  100  feet.  - . 

Let  angle  of  curvature  =  76°.  '     ,   ■    '-  ■■ 

'   Let  secant  —  radius  =  40  feet.    Thence^     '      -. ..       ,         ' 
.;  Sin  19°  :  40  : :  sin  ioq'' :  tan  =- 116.2  '     ,    ■    '' '     .:. 
;     Sin  38"  :  n6.2  ::  sin  52°  :  radius  —  148.7  \     ^  . 


Degree  of  curve 

for  100  feet 

=  5730  -t- 148.7  = 

38"  3' 

Log. 

sin  109°  -=  log.  sin  71°  = 

=  9.975670      ....: 

Log.  sin  52*'  = 

-  9-896532 

Log. 

40  feet  = 

1.602060  ,   '  •«■   . 

"  L(^.  116.2  =- 

2.065088 

U-577730     >    i 

1 1. 961620 

Log. 

sin  19"  = 

:--    . 

V  9.512642      '■'_'.'.' 

Log.  sin  38° 

-  9-789342 

Tanj 

rent  116. 2  = 
French 

* 

2.065088          .-' 

Radius  148.7 

—  2.172278 

Opinion 

of  American 

Locomotives. 

A  French  work  on  American  railways  says :  "  The 
style  of  construction  peculiar  to  American  locomotives  is 
not  calculated  to  reduce  the  fuel  consumption  to  that  of 
European  locomotives.  The  small  proportion  of  heating- 
surface  due  to  short  tubes  is  as  little  qualified  to  utilize 


. .  -    } 


"^  .-•, 


.'•V:--.  .A -■=:*;.  •■-•;>>. 
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the  heat  produced  by  means  of  large  grates  as  the  very 
restricted  use  of  expansion  in  the  cylinders  is  to  obtain 
the  maximum  work  from  the  steam.  Consequently,  it  is 
not  surprising  that,  while  an  average  of  thirty-five  pounds 
of  coal  per  locomotive  mile  is  not  considered  slow  in 
France,  American  locomotives  still  average  about  fifty-six 

pounds." 

■ .  -  — -^~ .  . 

The  Introduction  of  Railways. 


The  following  are  the  dates  of  the  introducuon  of  rail- 
ways in  the  various  countries  from  1825  to  i860: 

England ScptrmbtT  27111,  1825 

Austria September  joih,  1828 

France <  ktober  ist,  1828 

I'nited  States December  -Sth,  1829 

Hel^ium May  ;ci,  1835 

(iermany Dcctmbir  71I1,  1835 

Island  of  Cuba ^ In  the  year  18^7 

Russia .April  4th,  1838 

Italy September,  iSfo 

Switzerland July  isth,  1844 

Jamaica November  21st,  1845 

Spain •  )ctober  .'4th,  1848 

Canada -May,  1850 

.Mexico In  the  year 

Peru In  the  year 

Sweden 7 In  the  year 

Chili January, 

East  Indies April  i8th, 

Norway July. 

Portugal In  the  year 

Kraxil  .April  301I1, 

Victoria September  14th, 

Columbia        January  28th, 

New  South  Wales September  2sth, 

Egypt January, 

Middle  Australia .April  21st. 

Natal June  a^ith, 

Turkey Octobir  4ih, 


1850 
1850 
,851 
1852 
1853 
1853 
1854 
1854 
iS:;4 

1855 
i8ss 

1  H'yj 


An  Interesting  Relic. 


The  driving-wheels  of  the  first  locomotive  engine  built 
in  this  state,  and  the  third  one  constructed  in  America, 
have  been  sent  from  the  shops  in  .Albany  to  the  (irand 
Central  depot  in  New  York,  for  preservation  as  a  relic. 
On  the  hub  of  each  in  vellow  letters  is  "  De  Witt  Clinton, 
first  trip,  August  9,  1S31."  Each  weighs  350  pounds.  In 
diameter  they  are  about  5  feet.  From  a  solid  hub  in  the 
center,  spokes  less  than  an  inch  in  diameter  are  set,  simi- 
lar to  those  in  a  wagon-wheel,  but  further  apart,  and  ex- 
tend to  a  felloe  }4  inch  thick  and  3  inches  wide.  On  the 
outer  edge  is  a  serious  of  holes  which  originally  held  a 
steel  flange  in  place.  The  workmanship  is  crude  com- 
pared with  that  of  to-day.  The  driving-wheels  now  turned 
out  at  West  Albany  weigh  1,900  pounds  each,  without  the 
tire,  or  more  than  live  times  as  much  as  the  wheels  of  the 
"Clinton,"  which  was  the  first  engine  that  made  a  trip  in 
this  country,  both  of  its  predecessors  breaking  down. 
The  engine  was  kept  as  a  relic  in  the  repair  shops  at  West 
Albany  until  ten  or  twelve  years  since,  when  it  was  broken 
up  and  the  copper  and  brass  sold  to  locomotive  works. 

—       -♦-      

Economy  of  Feed-Water  Heaters. 


The  saving  of  fuel  effected  by  a  good  fe^- water  heater 
is  astonishing,  says  an  exchange.  Assuming  that  boilers 
are  required  to  furnishioo  horse-power  for  10  hours  per  dav 
for  their  reasonable  life,  say  15  years,  and  that  4  pounds  of 
coal  are  required  per  horse-power  per  hour,  and  we  assume 
300  working  days  per  year,  which  will  be  4,500  days  for  1 5 
years,  then  100  horse-power  at  3  pounds  per  hour  is  4.000 
pounds  of  coal  per  day  of  10  hours,  and  18,000,000  pounds 
for  the  15  years,  which  at  ,'4.  cent  per  pound  is  S4 5. 000. 
Now  suppose  we  can  save  a  paltry  5  per  cent,  of  this  (there 


are  many  who  would  not  consider  this  worth  looking 
after,  and  we  get  $2,250,  enough  to  buy  nearly  200  horse- 
power of  boilers;  then  call  it  500  or  1,000  horse-power, 
and  the  saving  would  be  $11,250  and  $22,500,  enough  for 
50  honse-power  for  1 5  years.  The  amount  of  fuel  that  can 
be  saved  by  heating  the  feed-water  by  the  exhaust-steam 
is  shown  by  the  fact  that  i  pound  of  water  must  be  con- 
verted into  steam  to  heat  about  ^}4  pounds  from  32°  up 
to  212  . 

Therefore,  100  horse-power,  at  30  pounds  of  water  eva- 
porated per  hour  per  horse-power,  would  be  3,000  pounds 
per  hour,  and  30,000  pounds  for  10  hours  ;  and  to  raise 
this  water  from  32"^  to  212°  will  require  I  pound  additional 
for  every  5>2  pounds,  and  we  get  5,545  pounds  of  water 
to  be  evaporated  in  excess  of  what  would  be  needed  for 
100  horse-power  if  the  water  was  heated  up  to  212"^  by  the 
exhaust-steam  from  the  engine  ;  and  if  the  boilers  would 
evaporate  7  pounds  of  water  from  32°,  under  70  pounds 
pressure  to  i  pound  of  coal,  we  should  have  to  evaporate 
without  the  heater  35,545  pounds  of  water;  and  this 
divided  by  7  gives  5,097  pounds  of  coal  required  in  this 
case,  and  with  the  heater  30,000  pounds  of  water  to  be 
evaporated  ;  this,  divided  by  7,  gives  4.285  pounds  of 
coal— a  saving  of  792  pounds  of  coal  for  100  horse-power, 
10  hours — about  15  per  cent.,  which  is  not  quite  accurate 
for  these  conditions,  but  very  near  it,  and  is  the  simplest 
way  to  show  to  all  the  advantages  of  heating  feed-water 
by  the  exhaust-steam  from  the  engine.  This  should 
awaken  those  who  are  pumping  cold  water  into  their 
boilers,  or  heating  it  by  steam  taken  directly  from  the 
boilers,  to  the  advantage  and  saving  of  fuel  by  using  a 
good  feed-water  heater.  To  this  direct  economy  in  fuel 
should,  moreover,  be  added  the  saving  effected  by  puri- 
fying the  water. 


Locomotives  in  Italy. 


The  following  figures,  taken  from  a  paper  contributed 
to  the  Institution  of  Civil  Engineers,  shows  the  number 
of  locomotives  placed  upon  the  principal  lines  of  Italy,  and 
the  countries  where  .hey  were  constructed  :     ,    ■ 


From  1847  to  1865. . . . 

1866  to  1875 

"      1876101885.... 

Total 


(iermany, 
Austria, 
Switzerland. 
36 
80 
322 

438 


England. 

245 

40 

36 

321 


France 

and 
Belgium. 

334 

267 

7 

608 


Italy. 
87 
83 
i7» 

341 


Total. 
702 

470 

1.708 


There  are  only  three  firms  in  Italy  which  make  locomo- 
tives, and  one  of  these  has  recently  become  bankrupt. 
An  average  of  17  locomotives  per  annum  divided  among 
three  firms  does  not  seem  to  indicate  any  great  pressure 
of  business  in  the  Italian  locomotive-building  trade.  The 
Germans  appear  to  have  the  greater  part  of  what  business 
there  is,  but  even  their  contribution  only  amounts  to  32 
engines  per  annum. 


A  Once  Famous  Car. 


A  PARTY  of  young  gentlemen  of  this  city,  says  the 
Alhiuiy  Express,  journeyed  to  Poughkeepsie,  and  being 
desirous  of  relieving  the  monotony  of  a  long  ride,  repaired 
to  the  smoking-car.  It  was  an  old-looking  vehicle  and 
despite  its  age  and  palpable  wear  and  tear  it  still  retained 
some  evidence  of  former  grandeur.     The  young  men  noted 
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this,  and  one  of  them  remarked  to  the  conductor  that  '•  it 
was  a  queer  kind  of  a  caboose  for  a  smoking-car."  '•  You're 
right,"  returned  the  ticket-gatherer,  "  I'm  sorry  to  see  the 
old  girl  come  to  such  a  pass  as  this.  It  was  upon  this  car 
that  the  body  of  President  Lincoln  was  carried  from  Al- 
bany to  Buffalo,  upon  the  occasion  of  that  memorable 
funeral  in  1865.  But  in  one  way  we  keep  the  recollection 
of  that  sad  event  vividly  impressed  upon  our  memories. 
In  one  end  of  the  car  we  have  a  large  photograph  of 
Washington,  and  in  the  other  one  of  Lincoln.  Both  are 
entwined  in  flags,  and  the  upper  parts  of  the  car  are  ap- 
propriately decorated."  "  What's  the  number  of  the  car  .^ " 
queried  one  of  the  excursionist.  "  No.  450,  and  she's  at- 
tached to  the  two  o'clock  local  to  Poughkeepsie  every 

day."-  .        .-  •,•  .■  -■■;    ■■".    ■  ^-    ••■ 
;.^.>^-•.■■•-__: ■-♦  ■ — —  ■   :.'-:-  ;,>;■?;". 

'  Locomotive  Running  Average. 

The  prevailing  tendency  to  lengthen  locomotive  run- 
ning averageconsiderably  abovethe  9oto  100  miles,  which 
used  to  be  considered  about  the  proper  thing,  is  well 
illustrated  by  the  locomotive  divisions  on  the  Canada 
Pacific,  of  which  there  are  19  on  the  2,445  niiles  between 
Montreal,  an  average  run  per  locomotive  of  i28;?4  miles. 
The  shortest  and  longest  runs  are  : 

:     4  of  112,  113,  114  and  ii6 
',    2  of  118 

''     4  of  120,  125  and  126 
..  '    6  of  130,  131,  133,  133,  134,  134 
...     I  of  145 

2  of  150,  152 

Thus  the  minimum  is  1 12  and  the  maximum  152  miles. 


miles  respectively. 

-  -.U       "■■:;  ■;«;■/ 
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Solutions  to  the  Second  Problem  in  Car- Drilling. 

The  following  solutions  to  the  problem  in  switching 
and  car-drilling  given  in  the  February  Journal  have 
been  received.  As  shown  in  the  accompanying  cut,  the 
siding  is  entirely  occupied  by  three  trains,  each  contain- 
ing a  number  of  cars,  which  trains  are  numbered  i,  2  and 
3.  The  engine  is  standing  on  section  ll  of  the  track  with 
a  train  of  a  number  of  cars,  which  train  is  numbered  4,  and 
the  engine  can  move  but  one  train  at  a  time.  The  prob- 
lem is  to  transpose  trains  2  and  4.  leaving  trains  i  and  3 
in  their  original  positions,  and  without  making  flying 
switches.  ,     -.     '  - 
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SECTION    n  SECTION    IE 

Palestine,  III.,  March  5th,  1886. 


Hditor  American  Railroad  Journal : 

Dear  Sik. — I  offer  the  following  solution  to  your  problem  for  switching 
and  drilling  cars  in  the  February  number:  : 

1.  Push  train  4  well  back  on  section  in. 

2.  Run  engine  over  section  11  and  section  I  onto  siding. 

3.  Pull  out  and  back  up  train  i  ahead  of  train  4  on  section  in. 

4.  Pull  back  train  3  onto  section  iii  and  push  onto  section  1. 

5.  Run  back  over  section   i  and  section  11  to  section  iii,  and  pull  train  i 
onto  section  11. 

6.  Run  engine  onto  section  i  back  into  siding,  and  push  train  2  onto  sec- 
tion in  ahead  of  train  4.  ■■■-'■'•%      ' '       ';     '    ■".• 

7.  Push  train  i  onto  section  1  back  of  train  3. 

8.  Run  back  through  siding  and  pull  train  2  from  section  in  onto  siding. 

9.  Run  ahead  onto  section  i,  back  down  section  1  and  section  n  to  section 
Ml,  and  pull  up  train  4  onto  section  11. 

10.  Run  back  section  i  onto  siding,  and  push  train  2  back  onto  section  iit. 

11.  Run  through  siding  to  section  i,  and  pull  train  i  onto  siding. 


12.  Run  back  to  section  in  and  ahead  to  section  11.  and  pull  back  train  4 
to  section  n  i.  and  push  it  onto  sidintr,  next  to  train  i. 

13.  Run  back  to  section  in,  and  ahead  through  section  n  to  section  i,  and 
pull  back  train  3  to  section  in,  and  push  it  ahead  onto  siding,  ne.xt  to  train  4. 

14.  Finally,  run. back  onto  section  III,  and  pull  up  train  2  onto  section  11, 
as  proposed.  Very  truly  yours, 

CH.\RLES  SEYMOUR, 
.    •  ;,    1      ■"        Chief  Engineer,  Rloomfield  Railroad. 


.     ;.      MoNsox,  Me.,  March  6th.  1886. 
Editor  American   Railroad  Journal : 

Deak  Sik. — I  herewith  send  you  solution  of  problem  in  switching  m  the 


February  JoiKNAL :   ; 

I.     Put  train 

4  on 

section 

III. 

2.      "        '• 

3  " 

ifc  • 

I. 

>      "        " 

'4   " 

'* 

11. 

4.      "        " 

I   " 

» 

'II. 

2   " 

i4 

ill 

6.      "        *• 

4    " 

,4 

I. 

;  ■■♦«■*   \  .:  i,» 

1    *' 

siding 

8.      "       " 

4  " 

" 

9.     *'      •* 

3   " 

it 

10.  •"•     '♦ 

2   " 

section 

n. 

.  ••  Yours  truly,    :  '   >     ,    -    ■ -.    ■' 

i  ;     '  :  .  T.  p.  ELLIOTT, 

"Station  Agent,  Monson  Railroad. 

Both  of  the  above  solutions  are  correct,  although  the 
second  would  have  been  easier  of  comprehension  if  more 
amplified.     ;      ,'  "        •,■;•■''  ^     "     ■-'\.'.  •    -  ■ . - 

Other  interesting  problems  in  switching  and  car-drill- 
ing will  appear  in  the  Journal  from  time  to  time. 


For  many  years,  and  until  recently,  Greece  had  only  one 
railway  and  that  only  six  miles  long,  from  Athens  to  its 
port  at  Piraeus.  An  extension  of  this  line  to  Corinth, 
about  tifty-five  miles,  was  opened  in  April  last,  and  now 
a  further  extension  of  twelve  miles  on  the  way  to  Patras 
is  opened.  This  would  have  been  right  handy  some  2,500 
years  ago  for  Athenians  visiting  the  Olympian  games. 
Another,  with  the  classical  name  of  "  Corinth,  Argos  and 
Xauplia  Railroad,"  is  nearly  ready  for  traffic.  ; 

The  German  raw  iron  trade  has  evidently  not  suffered 
as  severely  from  lack  of  demand  as  that  of  England  and 
of  the  United  States.  Returns  just  issued  by  the  Asso- 
ciation of  Germany  Iron  and  Steel  Manufacturers  show 
that  daring  September  the  production  of  Germany,  in- 
clusive of  Luxemburg,  was  309,243  tons.  The  production 
of  September.  1884,  was  294,330  tons.  From  January  ist 
to  September  30th,  2,806,322  tons  were  produced  against 
2,678,953  tons  in  the  same  period  of  1884. 

The  Boston  and  Maine  Railroad  Company  has  placed  a 
special  car.  fitted  with  grooved  iron  tracks  and  pins  and 
blocks  to  chock  the  wheels  of  a  steamer,  at  a  disposal  of 
the  Salem  fire-department.  It  is  to  be  constantly  kept 
beside  the  depot-platform  recently  built  by  the  company, 
to  facilitate  loading  a  steamer  to  send  out  of  town  in  case 
of  an  appeal  for  help.  '■:•::,■:':--,'' ^'-^ :■':'■■■->:''  y': 

The  German  Society  of  Mechanical  Engineers  offers  a 
premium  of  1,000  marks  for  the  best  plan  for  a  boiler- 
shop,  in  which  sixteen  locomotive-boilers  can  be  con- 
structed at  once ;  also,  a  premium  of  300  marks  for  an 
essay  on  the  best  method,  according  to  present  experience, 
for  fastening  tires  on  railway  rolling-stock.  ■.•..'. 

The  Or^afw  des^  Mines  states  that  the  paper  rails  now 
being  made  at  St.  Petersburg  have  proved  to  be  extremely 
durable,  while  they  cost  one-third  less  than  those  made 
of  steel.  -  .,   , 
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■\  1  riTH  the  present  number  the  American  Railroad 
Journal  closes  its  fifty-ninth  volume.  Less  than 
two  years  since  it  passed  into  the  control  of  its  present 
management,  and  its  history  during  that  period  has  been 
a  steady  record  of  progression.  At  the  time  of  transfer 
the  future  of  the  publication  seemed  doubtful.  It  lacked 
a  special  of  field  its  own  and  it  numbered  scores  of  rivals. 
The  character  which  it  then  possessed,  and  which  to  some 
extent  it  had  possessed  ever  since  its  establishment  in  the 
dim  past,  'way  off  in  1831,  was  not  suited  to  the  times. 
The  daily  press  furnished  amply  all  financial  news  relating 
to  railways,  and  a  monthly  publication  could  in  vain  hope 
to  acheive  success  as  a  record  of  finance,  when  its 
"  news "  had  appeared  weeks  before  in  the  newspapers. 
Nearly  all  of  the  fields  of  special  railway  industries  and 
departments  had  been  furnished  with  publications  de- 
voted exclusively  to  them,  and  the  Journal  lacked  a 
raison  d'etre — if  we  may  be  pardoned  for  employing  a 
foreign  phrase  which  has  no  English  equivalent. 

After  serious  deliberation  it  was  decided  to  enter  a  new 
field  and  publish  the  Journal  as  a  monthly  railway 
magazine  and  review,  containing  contributions  from  able 
writers  and  railway  experts  on  the  live  topics  of  railway 
progress,  embracing  all  departments  of  the  service — man- 
agerial, mechanical  and  constructional — such  contribu- 
tions to  be  written  simply  and  tersely,  and  in  a  style  that 
would  meet  with  appreciation  in  both  the  railway  office 
and  the  railway  shop.  The  editorial  department  of  the 
Journal  was  to  be  conducted  on  similar  principles, 
avoiding  the  discussion  of  abstruse  financial  questions 
and  dwelling  on  the  subjects  of  interest  to  railways  that 
are  daily  presented.  In  addition  it  was  resolved  to  reprint 
a  selection  or  two  from  the  Journal's  contemporaries  in 
each  number,  and  also  the  papers  read  before  the  various 
railway  associations,  together  with  a  number  of  brief  items 
of  general  railway  interest.  In  other  words,  it  was  the 
aim  of  the  new  management  to  publish  a  journal  which 
should  be  essentially  a  railway  publication  yet  in  no  way 
technical — a  happy  medium  between  the  ordinary  maga- 
zine and  the  special  exponent  of  a  single  branch  of  rail- 
way science.  '    "'  !      • 

Our  success — to  speak  in  the  first  person — has  been 
most  gratifying.  The  Journal's  subscription  list  has 
greatly  increased,  it  reaches  a  wider  field  than  ever  be- 
fore, its  staff  of  contributors  is  steadily  enlarging,  and 
letters  speaking  words  of  praise  and  encouragement  are 
daily  received.  With  the  greatest  good-will  to  our  con- 
temporaries we  have  received  none  but  the  kindest  words 
in  return,  and  we  have  the  satisfaction  of  knowing  that 
the  Journal  is  steadily  winning  its  way.  Among  its 
regular  readers  are  to  be  found  the  most  prominent  rail- 
way men  in  the  country,  and  its  successful  future  in  its 
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chosen  field  as  a  railway  magazine  and  review  is  now 
firmly  assured. 

During  the  past  year,  embracing  the  closing  volume, 
we  have  published  in  all  fortv-eight  contributed  articles 
on  subjects  directly  appertaining  to  railways,  and  almost 
as  many  editorials  on  appropriate  topics.  An  examina- 
tion of  the  table  of  contents  for  the  year,  which  prefaces 
this  number,  will  show  that  the  field  covered  has  been  a 
varied  one,  and  that  no  branches  of  railway  industry  have 
been  neglected.  In  addition,  nearly  two  hundred  of  the 
most  meritorious  railway  inventions  have  been  described 
at  length,  and  we  have  reason  to  know  that  this  depart- 
ment has  met  with  great  favor  both  from  the  inventor 
and  from  the  reader.  The  Street- Railway  Department, 
while  in  a  measure  separate  from  the  remaining  depart- 
ments, has  been  conducted  in  the  same  spirit  and  with 
the  same  aims,  and  the  Journal  is  recognized  as  the  faith- 
ful and  consistent  exponent  of  street-railway  interests. 

With  the  April  number  we  shall  commence  Volume  60 
and  during  the  progress  of  that  volume,  while  the  gen- 
eral character  of  the  publication  will  remain  unchanged, 
many  new  features  will  be  added.  Suggestions  as  to  ap- 
propriate topics  for  discussion  are  always  welcome,  and 
we  hope  to  make  the  Journal  a  commonwealth  where 
every  reader  shall  take  a  personal  interest  in  its  contents. 
We  are  willing  to  be  judged  by  our  works  and  with 
thankful  appreciation  of  all  the  favors  bestowed  by  the 
Journal's  many  friends  in  the  past,  we  turn  with  renewed 
energy  to  the  inauguration  of  a  new  volume. 


THE  PENNSYLVANIA'S  RELIEF  DEPARTMENT. 


T  NSTEAD  of  maintaining  their  original  stand  and 
forcing  the  provisions  of  the  Pennsylvania's  recently 
inaugurated  relief  department  upon  its  employes,  irre- 
spective of  the  latter's  inclination  and  wishes  in  the  matter, 
the  management  of  the  road  has  with  sound  good  sense 
modified  the  regulations  of  the  department  and  requested 
a  free  opinion  on  the  part  of  its  employes  as  to  their 
views  on  the  subject.  The  result  of  this  action  on  the 
part  of  the  management  will  be  two-fold.  In  the  first 
place,  the  employes  will  realize  that  the  department  was 
inaugurated  solely  for  their  benefit,  and  that  the  com- 
pany is  not  only  willing  to  carry  out  its  philanthropic 
intentions  to  the  utmost,  but  to  do  so  in  the  manner  most 
agreeable  to  the  intended  beneficiaries  ;  and  secondly, 
having  been  consulted,  and  feeling  that  the  success  of  the 
department  will  in  a  great  measure  redound  to  their  own 
credit,  it  is  safe  to  assume  that  the  employes  will  enter 
warmly  into  the  project  and  cooperate  with  the  manage- 
ment of  the  road  in  making  the  department  a  lasting 
source  of  benefit,  -v,  .'';;,  '  ■  :  ^':  /'-'A'^:.-':  ■'-')■"■  ^:.  ■'■-■::  • 
In  its  fullness  and  minuteness  of  detail,  and   in   the- 


range  and  extent  of  proposed  benefits,  the  Pennsylvania's 

relief  department  is  superior  to  that  of  any  other  road, 
with  the  single  exception  of  the  relief  department  of  the 
Baltimore  and  Ohio,  which  is  described  at  length  by  a 
contributor  in  this  month's  Journal;  and  the  wise  and 
common-sense  action  of  the  management  in  consulting 
the  wishes  of  the  employes  will  insure  its  success.  There 
is  a  time  to  be  stifl-backed  and  a  time  to  yield  gracefully, 
and  the  management  of  the  Pennsylvania  has  rightly  con- 
cluded that  the  present  occasion  was  one  where  it  could 
yield  without  loss  of  dignity.  The  wisdom  of  this  course 
will  soon  become  manifest  in  the  cordial  cooperation  of 
of  the  management  and  the  employes. 


THE   QUESTION   OF   RAILWAY   TAXATION. 


"  I  ^HE  recent    decision  of    the   New  Jersey  supreme 

"•  ,  court,  whereby  the  Railroad  Tax  Bill  of  1884 
was  declared  unconstitutional,  and  the  state  not  only 
deprived  of  its  expected  revenue  but  also  rendered  liable 
for  the  taxes  illegally  collected  from  its  railways  for  two 
years  past,  will  probably  have  a  salutary  effect  upon  the 
methods  adopted  of  taxing  corporations  in  the  future.  It 
had  been  the  boast  of  New  Jersey,  freely  and  openly 
made,  that  the  tax  upon  her  railways  yielded  sufficient 
returns  to  meet  all  the  expenses  of  state  government, 
rendering  a  general  state  tax  unnecessan,-,  and  its  supreme 
court  has  very  properly  decided  that  any  tax  levied  upon 
one  special  class  of  corporations  exclusively  was  not  in 
accord  with  the  constitution  of  the  state. 

Just  why  the  railways  should  be  mulcted  in  this  high- 
handed manner  is  somewhat  difficult  of  comprehension. 
It  is  claimed,  and  the  argument  is  a  most  specious  one, 
that  railways  demand  and  receive  greater  privileges  than 
any  other  class  of  corporations ;  that  practically  a  railway 
is  the  only  corporation  for  which  private  lands  are  con- 
demned, and  whose  operation  decreases  the  value  of 
private  property.  Both  of  these  statements  are  in  the 
main  correct,  but  there  is  a  conspicuous  omission  of  the 
equally  true  statement  that  for  every  dollar's  worth  of 
property  whose  value  is  decreased  by  the  operation  of  a 
railway,  there  is  a  hundred  dollars'  worth  of  property 
whose  value  is  enormously  increased  thereby.  As  to  the 
condemnation  of  private  lands  for  railway  purposes  it 
may  safely  be  said  that  there  is  never  any  objection  made 
by  the  property-owners  to  the  condemnation  itself,  but  to 
the  amount  of  damages  awarded  ;  and  in  view  of  the  im- 
mense public  benefit  conferred  in  the  construction  of 
railways  it  is  but  right  and  prop>er  that  the  corporations 
should  be  protected  from  the  extortionate  demands  of 
"  smart "  land-owners,  who  if  unrestrained  would  refuse  to 
sell  their  property  save  at  thrice  its  real  value.  In  fact, 
weighing  the  special  privileges  granted  railways  with  the 
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special  benefits  which  they  confer  upon  the  public,  it  will 
be  found  that  they  are  entitled  to  the  same  favor  shown 
other  corporations — no  more  and  no  less. 

New  Jersey  is  a  comparatively  small  state,  and  the 
salaries  paid  its  state  officers  are  moderate.  Its  legislature 
is  numerically  small  compared  with  those  of  other  states, 
and  the  legislators  receive  but  nominal  pay  for  their  ser- 
vices. Naturally  the  expenses  of  state  government  are  not 
excessive,  being  estimated  at  $i  ,000,000  yearly.  It  is  fur:  her 
to  be  noted  that  in  proportion  to  its  area  New  Jersey 
possesses  a  greater  railway  mileage  than  any  other  state 
in  the  Union,  and  in  fact  than  any  country  in  the  world, 
and  it  is  quite  possible  that  the  lax  imposed  by  the  Tax 
Bill  upon  its  railways  would  not  fall  heavily  upon  the 
corporations;  but  the  eternal  justice  of  things  demands 
that  corporations  should  be  treated  fairly  and  impartially, 
and  that  a  special  tax  upon  one  corporate  class  alone  is 
a  manifest  wrong.  Therefore  the  decision  of  the  supreme 
court  of  the  state  is  a  righteous  one.  and  will,  we  trust, 
be  far-reaching  in  its  moral  effects. 

-♦•      

EDITORIAL  NOTES. 


Thk  admirable  series  of  articles  by  Dr.  S.  S.  Herrick, 
on  •'  Railway  Medical  Service,"  which  concludes  with  this 
issue  of  the  Journal,  has  attracted  much  attention  from 
our  readers.  The  subject  has  been  most  exhaustively 
treated  and  aiteniion  has  thereby  been  directed  to  the 
question  by  more  than  one  prominent  railway  in  the 
country.  Dr.  Herrick  is  probably  the  only  man  who 
has  carefully  and  systematically  studied  the  subject  and 
collected  the  information  in  concise  form,  and  we  are 
glad  to  say  that  while  the  series  on  the  medical  service 
of  the  United  States  ends  with  the  present  volume,  the 
author  has  assured  us  that  he  will  continue  to  furnish 
contributions  to  the  Journal  on  the  same  subject  as  fresh 
information  is  presented.  • 


4c  * 


England  rejoices  in  the  successful  completion  of  a 
great  engineering  feat,  and  the  tunnel  under  the  Mersey 
river  is  nov,-  in  operation.  The  opening  of  the  Mersey 
tunnel  was  marked  by  a  royal  visitation  and  all  manner 
of  festivities,  and.  in  fact,  England  has  cause  to  be  proud 
that  this  undertaking  was  accomplished  before  our  own 
Hudson  river  tunnel  had  fairly  entered  on  its  submarine 
■ourney.  For  once,  American  enterprise  has  received  a 
set-back,  and  we  must  admit  that  they  do  some  things 
better  across  the  water. 


4c  ik 


The  dreadful  disaster  of  the  Tay  Bridge  in  Scotland, 
on  December  28th,  1879,  by  which  scores  of  lives  were 
lost,  is  brought  to  mind  by  the  approaching  completion 
of  the  new  bridge  at  the  same  fatal  spot.     So  soon  do 


horrible  calamities  pass  from  the  public  mind  !  At  the 
time  of  the  disaster  it  was  thought  that  the  bridge  would 
never  be  rebuilt,  but  a  few  weeks  hence  will  witness  trains 
passing  over  the  new  structure  with  scarcely  more  than  a 
transient  curiosity  on  the  part  of  its  passengers  when  the 
scene  of  the  disaster  is  passed. 


* 


Strikes  and  rumors  of  strikes.  Throughout  the  west 
and  southwest  there  are  signs  aud  portents  of  trouble 
ahead  for  the  railways,  and  the  recent  strike  on  the 
Gould  system  seems  to  be  but  the  forerunner  of  other 
difficulties  between  railways  and  their  employes.  To  add 
to  the  complexity  of  the  outlook,  it  is  stated  that  there 
will  be  a  general  strike  in  every  branch  of  labor  on  the 
first  of  May,  the  end  in  view  being  the  adoption  of  the 
eight-hour  standard.  Truly  none  can  tell  what  a  day 
may  bring  forth.  '         '' . 


C.assell's  Magazine  of  Ar/,  for  April,  contains  a  num- 
ber of  attractive  contributions,  illustrated  with  the  usual 
abundance  of  artistic  engravings  which  characterize  the 
publication.  Prominent  among  them  are  "  Slyfield,  Sur- 
rey," by  Basil  Champneys  ;  '"  A  Chapter  on  Fire-Places," 
by  J  Hungerford  Pollen  ;  "  American  Embroideries,"  by 
S.  R.  Koehler.  and  "  Art  in  Phoenicia,"  by  William  Holm- 
den.  T/ie  Quiver  and  the  Fam/'/y  Magazitie,  published 
by  the  same  house,  are  also  received.  "  The  Autobio- 
graphy of  Benjamin  Franklin,"  "The  Man  of  Feeling," 
by  Henry  Mackenzie;  "The  Rivals"  and  "The  School 
for  Scandal, '  the  two  plays  being  in  one  volume,  "  Ser- 
mons on  the  Card,"  by  Bishop  Li-timer,  and  "  Plutarch's 
Lives  of  Alexander  the  Great  and  Julius  Caesar,"  are 
among  the  latest  issues  of  Cassell's  National  Library. 

The  Century's  war  series  is  continued  in  the  March 
number  by  three  interesting  papers  "  Controversies  in 
Regard  to  Shiloh."  by  Col.  S.  H.  Lockett  and  Lieut.-Col. 
Alexander  R.  Chisolni  ;  "The  Fourth  RejQular  Infantry 
at  Gaines'  Mill,  '  by  Major  William  H.  Powell,  and  "  A 
Correction  of  'Our  March  Against  Pope,*"  by  Gen. 
Longstreet.  Gen.  Buell  also  contributes  an  illustrated 
paper  on  "Shiloh  Reviewed.  '  Mrs,  Van  Rensselaer  con- 
tinues her  series  on  "Recent  Architecture  in  America," 
in  a  second  illustrated  article  en  "City  Dwellings,"  and 
ex-Minister  Benjamin  his  Persian  sketches  in  "Moun- 
taineering in  Persia."  .  , 

Volume  VII  of  Outing  concludes  with  the  March  num- 
ber. The  steady  progress  of  the  publication  still  con- 
tinues, and  the  latest  number  contains  much  that  it  is 
interesting  and  artistic.  Among  the  contributed  articles 
of  the  number  is  the  first  instalment  of  Theodore  Roose- 
velt's series  on  "  Ranch-Life  and  Game-Shooting  in  the 
West,"  "Moose-Hunting.  "  by  Lieut.  Frederick  Schwatka 
and  T.  E.  Lambert,  and  "  After  Geronimo,"  by  Lieut.  John 
Bigelow,  Jr.,  U.  S.  A.,  all  being  handsomely  illustrated. 

The  Cincinnati  Graphii  is  steadily  improving  and  now 
contrasts  favorably  with  the  illustrated  weekly  news- 
papers ot  the  eastern  cities.  The  latest  issue  received 
contains  a  spirited  portrait  of  ex-Senator  Thurman. 
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American  Street-Railway  Association. 

Presii/ent. —JuVxus   S.    Walsh,  President    Citizens'    R.:i'way  Company, 
St.  Louis,  Mo. 

First  Vice-Presttient. —ViWW&m  White,  President  Dry  Dock,  East  Broad- 
way and  Battery  Railroad  Company,  New  York  City. 

Second  y ice-President. ^C  B.  Holmes,  President  Chicago  City  Railway 
Company,  Chicago,  111.  -.  ^-- 

Third    rire-President.—S.-imue\    Little,    Trtasurer    Highland     Street- 
Railway  Company,  Boston,  Mass. 

Secretary  and  Treasurer .—V^WiMxa  J.  Richardson,  Secretary  Atlantic 
Avenue  Railroad  Company,  Brooklyn,  N.  Y. 
Otitice  of  the  Association,  cor.  Atlantic  and  Third  Avenues,  Brooklyn,  N.V. 

The  Fifth  Annual  Convention  of  the  Association  will  meet  in  Cincin- 
nati, O.,  on  Wednesday,  October  20th,  1886. 


THE   RECENT   STRIKE. 


'T^HE  past  month  has  witnessed  a  most  disgraceful 
■*■  strike  by  street-railway  employes  in  New  York 
and  Brooklyn,  and,  despite  the  temporary  success  which 
the  strikers  seem  to  have  achieved,  their  cause  has  lost 
largely  with  the  public,  who,  as  a  rule,  are  unduly  prone 
to  side  with  labor  against  capital.  Owing  to  the  force  of 
circumstances  the  street-railway  companies  have  yielded 
to  the  extent  of  submitting  to  arbitration  upon  the  issues 
presented,  but  they  have  undoubtedly  by  this  time  appre- 
ciated the  fact  that  a  further  concession  to  the  insolent 
demands  of  their  employes  will  be  simple  ruin. 

We  say  "  insolent  demands  "  and  we  say  it  advisedly. 
No  one  can  question  the  right  of  employes  str.king  for 
higher  wages  and  shorter  hours,  but  such  was  not  the  im- 
mediate motive  of  the  strike  in  question.  Nearly  all  of  the 
street-railways  had  consented  to  the  not  unreasonable  de- 
mands made  upon  these  points,  and  in  many  instances 
these  concessions  were  made  without  waiting  for  a  formal 
request.  But  it  is  painfully  true  that  organized  labor  is 
arrogant,  ungrateful  and  arbitrary.  The  very  fact  that 
the  street-railways  yielded  without  a  struggle  to  the  de- 
mands made  for  shorter  hours  and  better  pay,  was  a 
triumph  of  "  honest  labor"  over  "grasping  capital,"  and 
at  once  a  further  demand  was  made  that  certain  obnox- 
ious officials  should  be  discharged.  Had  even  this  impu- 
dent demand  met  with  compliance,  it  is  highly  likely  that 
other  still  more  outrageous  demands  would  have  been 
made,  and  unquestionably  it  would  have  been  better  in 
the  beginning  if  the  companies  had  shown  some  opposi- 
tion to  the  original  demands,  ev^en  though  they  might  have 
intended  to  grant  them  in  the  end.  With  rare  inconsist- 
ency the  striking  classes  are  always  grateful  for  what 
they  fight  for,  but  never  for  what  is  peaceably  given 
them.  '■  '-'-  ^:rr-"  ■':'■'■'  "•■■'.  ■'■;'-."■:':-''•■'■_  -:■■;■"--.-  '■.'':■'■//':_ 
~  And  the  pity  of  it  is  that  the  daily  press,  with  but  few 
exceptions — of  which  the  E7>ening  Post  and  Times  are 
honorable  examples — truckled  to  the  lawless  rioters  and 


condemned  the  police  for  their  decidedly  mild  interfer- 
ence. It  is  by  no  means  the  only  occasion  where  news- 
papers misrepresent  public  opinion,  and  we  are  rather 
inclined  to  think  labor  has  made  a  bad  move.  The  out- 
raged public  has  been  aroused,  and  it  will  take  little  more 
to  drive  them  entirely  from  the  support  of  the  demands 
of  the  laboring  class,  when  made  by  an  organized  body 
under  the  leadership  of  ignorant,  clapper-tongued  blathei- 
skites.  The  individual  worker  will  still  obtain  the  sym- 
pathy he  deserves,  but  when  led  by  the  nose  and  by 
some  cheap  demagogue  whose  sole  aim  is  an  inglorious 
notoriety,  and  incited  by  him  and  others  of  his  ilk  to  acts 
of  violence  and  riot,  he  and  his  fellows  become  enemies 
to  the  public  welfare.  '    • 

The  street-railway  companies  have  gone  as  far  as  they 
dare  in  yielding  to  the  demands  of  their  employes,  and 
the  latter  had  better  reflect  before  they  renew  their  arro- 
gant pretensions.  Organized  labor  has  reached  the  sum- 
mit of  its  greatness,  and  the  height  on  which  it  stands  is 
perilous.     Let  it  beware  of  further  indiscretion. 


The  revelations  made  before  the  Railroad  Committee 
of  the  New  York  senate  in  relation  to  the  granting  of  the 
franchise  of  the  Broadway  surface  road  are  the  most 
astounding  that  have  ever  been  brought  to  public  notice. 
There  has  been  more  perjury  to  the  square  inch  before 
this  committee  than  in  any  legislative  inquiry  of  the  past 
ten  years;  but  with  all  the  lying  and  evasion,  evidence 
most  complete  has  been  obtained  that  the  franchise  was 
secured  through  the  most  barefaced  bribery  of  the 
honorable  Board  of  Rumsellers  who  control  the  welfare 
of  the  Empire  City.  The  investigation  committee  has 
been  mo-t  terribly  in  earnest,  and  the  repeal  of  the  fran- 
chise by  act  of  the  legislature  is  practically  assured. 
And  in  the  face  of  it  all  the  New  York  aldermen  but  a 
few  days  since  calmly  granted  a  score  of  new  street- 
railway  franchises,  virtually  without  recompense  to  the 
city.  Most  earnestly  is  it  to  be  wished  that  the  city 
itself  could  be  deprived  of  its  charter,  and  governed  in 
some  other  way  than  by  the  scourings  of  gin  mills  and 
by  disreputable  political  strikers.       ,    .'■ 


UNIFORMING    CONDUCTORS   AND    DRIVERS. 


BY   F.    MAHtlN    GAVLER:  .         '  • 

[Written  for  the  Amekicax  Railroad  Joi'ii'nal.I" 


The  custom  of  putting  the  conductors  and  drivers  of 
street-cars  in  appropriate  uniforms  is  not  common  in  this 
country.  It  is  the  exception,  not  the  rule,  and  the  occa- 
sion is  rare  when  these  employes  are  furnished  with  any 
distinctive  mark  of  office  other  than  a  small  badge,  which 
is  often  concealed  under  an  overcoat  or  otherwise  in- 
visible. 

It  is  difficult  to  lind  any  reason  for  uniforming  conduc- 
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tors  and  brakemen  upon  railways  that  will  not  apply  with 
even  greater  force  to  the  conductors  and  drivers  upon  street- 
railways.  The  intercourse  of  the  street-car  conductor 
with  his  passengers  is  certainly  more  constant  and  frequent 
than  in  the  case  of  the  conductor  upon  the  ordinary  rail- 
way, and  the  driver  too,  comes  in  for  his  share  of  inter- 
course with  the  traveling  public.  Certainly  there  should 
be  provision  made  whereby  the  conductor  and  driver 
should  be  instantly  recognized,  and  especially  the  former. 
As  possession  of  reins  and  brake  may  be  considered  a 
sufficient  indication  of  the  occupation  of  the  driver,  the 
reasons  for  putting  him  in  a  uniform  are  not  as  urgent  as 
in  the  case  of  a  conductor,  but  it  should  be  advocated  on 
the  ground  of  symmetry  and  neatness. 

Every  street-car  passenger  has  at  times  experienced 
difficulty  in  recognizing  the  conductor,  especially  on  occa- 
sions when  the  rear  platform  was  crowded  with  passengers; 
and  on  those  roads  not  using  the  bell-punch  or  other  form 
of  fare-register — they  are  not  many,  it  is  true — there  is  an 
uncertainty  in  the  payment  of  fare  as  to  whether  it  has 
gone  to  the  right  personage.  The  average  conductor 
dresses  himself  in  pretty  much  any  manner  he  pleases, 
and  there  is  even  a  great  diversity  in  the  style  of  hats 
worn.  He  is  hidden  behind  a  pleasing  impersonality 
which  more  than  once  is  a  cloak  for  some  open  violation 
of  the  rules. 

Common-sense  calls  for  the  conductors  of  street-cars  to 
be  uniformed  in  some  manner,  and  also  the  drivers,  though 
the  importance  is  not  so  great  in  their  case.  The  expense 
of  such  uniforming  need  not  be  great,  nor  need  it  extend 
to  the  entire  clothing.  As  a  rule  a  coat  alone,  if  suffi- 
ciently  distinctive,  will  answer  the  purpose,  or  even  a 
uniformed  cap  provided  it  be  conspicuous  in  shape  and 
style,  and  be  plainly  marked  with  the  word  "  Conduc- 
tor." The  public  has  a  right  to  know  the  company's 
servants  at  sight,  without  the  necessity  of  indulging 
in  guess-work  and  running  the  risk  of  offending  some 
over-nice  masculine  passenger  who  would  show  marked 
disapproval  at  being  taken  for  the  official  in  question. 

Another  point  to  be  considered  is  the  increased  disci- 
pline which  would  be  inculcated.  For  some  reason  not 
easily  explained  a  uniform  does  wonders  in  establishing  an 
esprit  de  corps  among  employes,  and  if  it  be  a  handsome 
one  there  is  a  proportionate  amount  of  pride  displayed  in 
keeping  it  neat.  In  sober  truth  it  cannot  be  said  that  the 
average  conductor  is  very  neatly  attired,  nor  is  there  any 
very  great  inducement  to  such  neatness  so  long  as  he  may 
exercise  free  choice  in  his  attire;  but  the  possession  of  a 
handsome  uniform  acts  as  a  very  great  inducement  to 
tidiness  and  general  neatness  of  appearance.  And  cer- 
tainly if  it  be  a  point  with  a  road  to  keep  the  inanimate 
car  in  a  state  of  neatness  there  are  equally  good  reasons 
why  the  animate  conductor  should   be  correspondingly 

neat. 

Altogether  there  seems  to  be  every  reason  why  conduc- 
tors and  drivers  should  be  uniformed  as  attractively  as 
possible,  and  we  may  hope  that  the  subject  will  be  among 
those  selected  for  discussion  by  the  American  Street- 
Railway  Association  at  its  next  session,  and  that  some 
definite  conclusion  may  there  be  reached  as  to  the  advis- 
ability of  recommending  the  measure.  The  subject  is  at 
any  rate  entitled  to  careful  consideration  by  street-railway 
managers. 


DISEASES  COMMON    TO  CAR-HORSES  AND 

THEIR   TREATMENT. 


[Report  of  the  Special  Committee  read  at  the  recent  Convention 
of  the  American  Street-Railway  Association. J 


(Concluded^ 


\ 


The  next  group  of  diseases  which  we  will  consider  is 
known  by  the  term  colic.  The  knowledge  of  colic  in  its 
various  forms  is  of  great  importance  to  owners  of  horses 
and  managers  oi  large  stables.  The  frequency  off  its  oc- 
currence, the  intense  severity  of  the  attacks,  the  pecuniary 
loss  so  often  involved,  the  difficulty  of  prevention  by  pro- 
phylactic means,  together  with  the  fact  that  it  is  to  colics, 
principally  those  of  indigestion,  with  or  without  over- 
loaded intestines,  that  the  greatest  amount  of  mortality 
among  car-horses  is  due — therefore  warrants  a  careful 
study  and  consideration.         '«   '     '        -'.  ^^  '       S'     v" 

The  term  colie  in  its  etymological  sense  relates  to  that 
portion  of  the  intestines  known  as  the  colon,  but  in  the 
present  nomenclature  of  diseases  it  is  applied  to  all  the 
acute  varieties  of  pain  independent  of  inflammation  and 
structural  lesions  that  affect  the  digestive  organs  con- 
tained in  the  abdomen,  '  ^ 

This  method  of  denominating  several  varieties  of  disease 
under  a  single  name  from  the  fact  that  they  have  some 
symptomatic  feature  in  common,  causes  confusion  in  the 
study  of  the  diseases  and  presents  difficulties  in  describing 
the  symptoms  and  the  diagnosis.  We  will,  therefore, 
consider  the  several  varieties  of  colic  under  particular 
names  which  either  denote  the  causes  or  the  locations  of 
the  pain.  The  forms  that  we  will  consider  and  that  are 
most  frequently  met  with  in  our  car-stables  are  the  spas- 
modic or  nervous,  the  tympanitic  or  wind,  and  the  colic 
due  to  impaction  of  the  food  or  faeces  in  some  portion  of 
the  intestine. 

We  will  first  consider  the  general  symptomatology  of 
colics,  and  then  study  the  particular  forms  with  their 
differential  diagnoses.  The  commencement  of  an  attack 
of  colic  is  usually  sudden  ;  at  times  the  attack  begins  by 
the  patient  manifesting  a  degree  of  languor  and  dullness ; 
if  in  the  stable,  he  stands  back  at  the  end  of  the  rope  of 
his  halter  and  looks  around  at  his  flanks  ;  if  on  the  street 
and  in  harness,  he  will  not  show  his  usual  spirit  in  driving, 
will  not  respond  to  the  bit  or  whip,  will  knuckle  over  on 
the  hind  fetlocks  and  possibly  stumble.  But,  whether 
the  attack  appears  suddenly  or  slowly,  the  horse  soon  be- 
comes restless,  and  paws  and  stamps  on  the  ground  ;  if  in 
the  stall  pulls  his  bedding  back,  flexes  his  fore-legs,  hesi- 
tates to  lie  down,  although  making  the  attempt,  and  finally 
lies  down,  either  to  roll  once  or  twice  and  then  get  up,  or 
remains  down  extending  all  four  legs  against  the  stall 
resting  flatly  on  the  sides,  or  possibly  lying  entirely  upon 
his  back.  These  positions  are  not  continued  long;  he 
soon  rises  up,  moves  about,  paws  and  perhaps  lies  down 
again  and  rolls,  at  times  expressing  his  suffering  with 
moaning  and  grunting.  The  countenance  is  always  anxi- 
ous and  contracted,  the  eyes  are  dilated  and  a6*times 
fixed,  the  nostrils  are  widely  opened,  and  the  whole  face 
expresses  pain  and  suffering.  In  some  cases  the  paroxysms 
are  intermittent  and  there  is  a  time  of  rest  to  the  animal 
when  he  remains  quiet,  although  presenting  an  anxious 
and  expectant  look,  when  in  a  short  time  another  paroxysm 
of  pain  takes  place.    While  in  others  the  pains  are  con- 
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tinuous,  the  animal  is  in  constant  and  wearisome  motion, 
getting  up  and  down,  pawing,  stamping  and  looking  at 
his  flanks.  The  movements  and  struggles  are  more  or 
less  violent,  according  to  the  severity  of  the  pains.  Every 
horse,  however,  has  his  own  peculiar  form  of  attack,  and 
his  special  mode  of  exhibiting  his  distress,  and  the  general 
manifestation  will  be  modified  according  to  the  individu- 
ality of  the  patient,  v^.^.  ;  ■"■  'v.;^'  •:'  •  ^  -r  ::\  -v;-  -^ ':^y; . ;.:.■  • 
The  temperature  in  all  colics  at  the  onset  is  normal,  but 
may  rise  a  degree  from  the  labor  and  excitement  as  the 
pain  continues;  the  respiration  is  accelerated, and  remains 
so  to  the  end  of  the  attack,  whether  fatal  or  favorable. 
•  The  pulse  is,  as  a  rule,  hard,  small  and  often  irregular, 
and  the  arterial  tension  below  the  normal,  while  the  heart's 
action  becomes  decreased ;  when  the  disease  has  pro- 
gressed somewhat  the  heart  becomes  accelerated,  but  the 
pulse  remains  hard,  small  and  thready;  this  is  especially 
noticed  in  those  cases  that  terminate  fatally.  In  the  first 
stages  there  is  often  a  profuse  perspiration,  and  in  those 
cases  that  are  approaching  dissolution  there  will  be  a 
profuse  sweating  and  a  cold  icy  feeling  over  the  entire 

body.  -...  ,■,.;,,.;,..,  •■-...-•;■  .,^- ;,.-;■.  ■,^^. •■.;-:  ^v.;v  ■■":;:■..;■;  -,:..>,• 
Certain  cases  of  colic,  either  by  treatment  or  a  natural 
reaction,  recover ;  the  point  at  which  a  cessation  of  the 
pains  takes  place  is  shown  by  a  free  expulsion  of  gases  or 
faeces,  or  a  copious  evacuation  from  the  bladder.  The 
intense  expression  of  the  face  passes  away  and  the  animal 
frequently  shakes  himself  and  begins  to  munch  hay, 
while  in  other  cases,  even  with  the  best  care  and  treat- 
ment, the  struggles  become  more  violent  and  rapid,  the 
symptoms  of  pain  become  more  aggravated  and  decided, 
the  animal  seems  to  become  unconscious  and  regardless  of 
the  attendants  and  objects  about  him,  the  respiration  be- 
comes more  accelerated,  the  pulse,  at  first  hard  and  thready, 
becomes  less  distinct,  and  finally  almost  imperceptible ; 
the  mucous  membrane  becomes  injected  and  a  cold  per- 
spiration covers  the  whole  body.  At  the  approach  to  a 
fatal  termination  a  deceptive  appearance  presents  itself ; 
the  animal  becomes  quiet,  stands  with  head  out-stretched 
and  seems  to  be  in  relief ;  but  there  is  still  the  character- 
istic expression  in  the  face  of  extreme  pain,  the  respira- 
tion although  not  so  labored  is  quickened,  the  pulse  is 
almost  imperceptible  and  possibly  pulseless ;  the  animal 
lies  down  carefully,  stretches  his  legs,  and  with  a  few 
struggles  and  convulsive  efforts  expires ;  or  at  times  they 
persistently  stand,  the  muscles  of  the  shoulders  and  hips 
will  be  seen  to  quiver,  the  animal  will  reel  and  suddenly 
fall  forward,  and  with  a  struggle  is  dead.      .-.,      .   ;.« :  .  - 

During  even  slight  attacks  of  colics  the  functions  of  the 
gastro-intestinal  canal  and  of  the  bladder  are  suspended, 
there  is  a  paralysis  of  the  muscular  coats  of  these  organs, 
and  as  a  differential  diagnostic  point  it  is  well  to  remem- 
ber that  in  all  intestinal  and  stomachic  colics  the  func- 
tions of  the  bladder  are  checked,  and  that  although  the 
animal  may  present  the  desire  to  micturate,  still,  the 
trouble  is  not  in  the  bladder  but  in  the  stomach  or  in- 
testines. 

The  differential  diagnosis  of  colics  is,  as  a  rule,  exceed- 
ingly difficult.  Still,  although  there  are  many  attitudes 
and  actions  common  to  the  numerous  forms  which  mani- 
fest themselves  by  colicky  pain,  there  will  always  be 
present  some  special  characteristic  symptoms  which  will 
aid  us  in  making  a  correct  diagnosis,  and  it  is  very  essen- 


tial to  make  a  correct  decision  at  the  outset  and  then 
proceed  with  the  proper  treatment.,:    .:/;x..    '  ■  .-,.:-i.;  ,- 

The  first  form  of  colic,  the  symptoms  and  treatment  of 
which  we  will  consider,  is  the  nervous  or  spasmodic,  and 
this  form  generally  manifests  itself  some  time  after  eating 
or  drinking,  and  often  after  a  long  drive.  The  morbid 
condition  is  considered  to  be  spasm,  and  its  seat  is  there- 
fore the  muscular  coat  of  the  stomach  or  intestines.  The 
spasm  may  be  preceded  by  paralysis  of  a  portion  of  the 
intestines,  and  may  be  produced  by  causes  which  act 
directly  or  indirectly  through  the  nervous  structure. 

The  pains  produced  are  intermittent  and  vary  in  inten- 
sity, and  continue  from  two  to  six  hours.  The  abdomen 
is  retracted,  respiration  accelerated,  pulse  is  quickened, 
but  presenting  fullness  under  pressure,  and  continues  so 
unless  approaching  a  fatal  termination,  when  it  becomes 
small,  hard  and  thready.  When  exercised,  motion  is  not 
painful  and  in  some  cases  seems  to  afford  relief.  The 
pains  and  paroxysms  in  spasmodic  colic  are  very  severe, 
and  the  animal  during  the  spasms  will  throw  himself  down 
with  great  violence  and  quickly  jump  up  and  at  once  com- 
mence pawing  or  moving  about  in  the  stall.  Then  there 
will  be  a  cessation  of  the  pain  and  the  animal  seem  re- 
lieved; but  in  from  five  to  ten  minutes  there  will  be  a 
return  of  the  spasm  and  the  animal  will  again  undergo 
violent  exertions.  The  temperature  is  always  normal  or 
but  slightl}'  increased  if  the  animal  has  been  suffering  for 
a  length  of  time.  The  abdominal  muscles  are  frequently 
retracted.  Care  should  be  taken  to  discriminate  between 
spasmodic  colic  and  peritonitis  or  inflammation  of  the 
bowels  ;  in  spasmodic  colic  the  pains  are  not  continuous 
and  are  more  violent.  There  is  but  very  slight  increase 
in  temperature,  while  in  peritonitis  the  temperature  is 
always  increased.  Spasmodic  colics  are  generally  attri- 
butable to  the  local  irritation  of  the  ingesta  ;  it  may  arise 
from  indigestion  either  from  excess  in  quantity,  or  from 
the  indigestible  quality  of  the  food.  ,It  frequently  follows 
exposure  to  cold  or  fatiguing  exercises,  but  these  causes 
probably  act  by  occasioning  indigestion.  Certain  foods 
with  particular  horses  will  give  rise  to  spasmodic  colic  in 
consequence  of  an  idiosyncrasy  which  is  inexplicable. 

This  form  of  colic,  although  attended  with  great  and 
protracted  suffering,  is  not  considered  fatal.  It  is  one  of 
those  v^iolent  functional  affections  from  which  recovery 
takes  place  rapidly.  It  has  nO  tendency  to  eventuate  into 
inflammation  or  any  other  disease,  but  in  proportion  to 
its  duration  it  is  followed  by  fatigue  and  weakness,  and 
more  or  less  abdominal  soreness  may  remain ;  and  should 
the  attacks  be  repeated  in  the  same  animal  he  will  become 
weak  and  emaciated,  and  if  they  be  not  checked  or  re- 
lieved he  will  die  from  exhaustion  during  an  attack. 

The  treament  in  spasmodic  colic  has  two  objects :  first, 
to  check  the  spasm,  and,  second,  to  relieve  the  pain,  and 
thus  prevent  undue  exhaustion.  Chloral  hydrate  has 
been  found  the  most  efficacious  medicine  and  presents 
the  best  results ;  it  should  be  given  in  the  form  of  a 
ball  composed  of  chloral  hydrate,  one  ounce,  pulverized 
lobelia,  one  drachm,  and  sufficient  honey  or  simple  syrup 
added  to  form  a  mass.  This  in  most  cases  will  be  found 
to  relieve,  but  should  the  pains  continue  for  an  hour  or 
more  another  ball  composed  of  half  the  quantity  given 
above,  or  a  drench,  which  the  writer  has  found  to  act  with 
excellent  results  in  those  that  are  persistent,  composed. of 
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chloral  hydrate,  one-half  ounce,  and  opei  tincture,  one 
ounce,  in  about  a  pint  of  water.  In  most  cases  the  admin- 
istration of  the  ball  alone  will,  in  about  fifteen  minutes, 
relieve  the  pains  and  produce  quiet  and  peaceful  sleep. 

THE  TYMPANITIC 

form  of  colic  is  not  diflicult  to  diagnose  and  is  recognized 
by  the  swelling  and  tympanitic  condition  of  the  abdomen. 
It  first  presents  the  usual  symptoms  of  all  colics,  namely, 
uneasiness,  pawing,  a  desire  to  lie  down,  when  if  the  ear 
is  placed  to  the  right  flank  the  formation  and  passage  of 
gas  from  one  portion  of  the  bowels  to  another  may  be 
heard,  and  soon  there  will  be  noticed  a  distension  of  the 
abdomen,  and  with  the  continued  formation  of  gas  the 
flanks  and  abdomen  become  hard,  resisting,  and  more  or 
less  resounding  on  percussion.  The  animal  exhibits  great 
pain  and  assumes  many  positions,  at  times  throwing  him- 
self down  with  great  violence,  and  it  is  during  these 
efforts  that  complications  arise  which  prove  fatal.  Such 
as  the  rupture  of  some  portion  of  the  intestines  or  stomach, 
laceration  of  the  diaphragm  or  distension,  and  rupture  of 
some  of  the  larger  blood-vessels,  producing  internal 
hemorrhage. 

This  form  of  colic  is  due  to  indigestion  with  fermenta- 
tion. The  stomach  and  bowels  are  torpid,  the  food  un- 
dergoes fermentation  and  gives  rise  to  the  accumulated 
gases.  Again,  other  causes  are  foods  that  are  of  poor 
quality  or  have  become  heated  or  fermented.  Water 
taken  into  the  stomach  while  the  animal  is  warm  or  ex- 
hausted after  violent  exertion,  or  over-loading  the  stomach 
in  cases  where  the  animal  gains  access  to  the  feed-box, 
frequently  give  rise  to  this  form  of  colic.  It  is  common 
in  cribbers  and  is  an  evidence  of  the  bad  condition  of 
their  digestive  apparatus.  Frequently  the  formation  of 
gas  takes  place  in  the  stomach  and  the  distention  of 
the  bowels  is  not  so  apparent.  This  condition  may  be 
recognized  by  the  regurgitation  of  the  gases  in  the 
throat.  .   ;  ■■■-.■■:■,■   ■'  ^'•■'■-  -^  ■'■-v-    .^ 

In  the  treatment  of  this  form  of  colic  prompt  action  is 
very  essential.  If  the  distention  is  great,  relief  should  at 
once  be  given  by  recourse  to  the  trocar  and  canula;  this 
is  an  instrument  composed  of  a  silver  tube  or  canula 
about  eight  inches  long  and  one-quarter  of  an  inch  in 
diameter,  into  which  is  inserted  a  round  steel  rod  or 
trocar,  one  end  of  which  is  pointed  and  the  other  end 
inserted  into  a  handle,  the  pointed  end  projecting  beyond 
the  canula  about  half-an-inch.  This  instrument  then  is 
inserted  through  the  skin  and  into  the  large  intestine 
called  the  colon ;  the  point  for  inserting  is  on  the  right 
flank  and  is  at  the  point  of  an  angle  formed  by. drawing 
two  diagonal  lines  downwards,  one  from  the  external 
point  of  the  hip  and  one  from  the  last  rib,  and  the  point 
at  which  they  meet  will  be  the  point  at  which  a  puncture 
can  be  made.  When  the  trocar  and  canula  have  been  in- 
serted almost  to  the  full  length  the  trocar  is  withdrawn 
and  the  canula  allowed  to  remain,  when  the  gas  contained 
will  escape  and  with  such  force  as  to  produce  a  distinct 
whistling  sound. 

To  relieve  the  gas  that  has  formed  in  the  stomach  and 
the  small  intestines,  four  or  five  balls  composed  of  six 
drachms  each  of  pulverized  wood-charcoal  rolled  up  dry 
in  tissue-paper  will  act  to  absorb  it.  Also  give  to  the 
animal  a  drench  composed  of : 


Opei  Tr. a  ounces. 

Belladonna  Tr 2  drachms,      .\ 

Ammonia  Spr.  Aromat i  ounce, 

Soda  Bi.  Carb 4  ounces, 

to  which  add  about  a  pint  of  water ;  and  should  the  horse 
not  gain  entire  relief  in  one  or  two  hours,  the  above  drench 
may  be  repeated.  Should  the  distention  continue  and 
the  animal  seem  greatly  distressed  and  respiration  quick- 
ened, he  should  then  be  again  punctured  with  the  trocar 
and  canula.  There  should  be  no  hesitancy  in  puncturing. 
There  is  but  one  unpleasant  result  that  may  follow,  which 
is  the  formation  of  a  smell  abcess  at  the  point  where  the 
puncture  was  made,  and  that  should  be  opened  at  once 
with  a  sharp  scalpel  and  bathed  with  hot  water  several 
times  a  day.  But  this  seldom  follows,  especially  if  care 
is  taken  to  withdraw  the  canula  quickly  when  the  flow  of 
gas  ceases. 

The  other  form  of  colic  which  we  will  consider  is  that 
due  to  impaction  of  the  ingesta  at  some  portion  of  the 
intestine ;  this  impaction  may  occur  at  any  portion,  either 
in  the  large  or  small  intestines,  or  even  the  stomach. 

The  symptoms  are  not  difficult  to  distinguish  and  the 
history  of  the  case  will  be  an  important  factor  in  the 
diagnosis.  ^^  •>  { 

The  animal  is  dull,  refuses  food  and  sometimes  water, 
paws  the  bedding  and  occasionally  lies  down,  remaining 
for  a  time  and  then  rising  to  commence  pawing  again. 
The  respiration  in  the  first  stages  is  not  accelerated,  but 
if  the  animal  continues  to  suffer  two  or  three  days  it  be- 
comes quickened.  The  pulse  is  quickened  and  full  at  the 
commencement,  but  if  the  impaction  continues  it  becomes 
hard  and  thready.  The  history  of  the  case  will  reveal  the 
fact  that  the  animal  has  not  defecated  freely,  and  has 
been  dull  and  dejected.  The  symptoms  are  not  violent 
as  in  spasmodic  colic  nor  is  there  any  tympanitis  as  in 
wind  colic. 

The  etiology  of  this  form  of  colic  is  in  most  cases  ob- 
scure. In  some  cases  it  is  due  to  over-feeding  and  not 
sufficient  work.  Horses  that  are  convalescing  are  per- 
mitted to  eat  large  quantities  of  hay,  and  perhaps  their 
bedding  is  affected  with  it. 

Animals  that  are  debilitated  either  from  age,  overwork 
or  sickness,  lack  force  and  tonicity  in  the  peristaltic 
action,  and  the  result  is  impaction  of  the  food  at  some 
weak  point  of  the  bowels,  and  to  this  impacted  ingesta  is 
added  all  the  food  that  the  animal  may  take  before  show- 
ing distress.  The  treatment  should  always  be  heroic. 
Purgatives  should  be  given  at  first  in  the  form  of  raw  lin- 
seed oil,  one  and  one-half  pint,  and  give  injections  of 
warm  water  and  soapi:ontaining  two  ounces  of  the  tinc- 
ture of  barbadoes  aloes  every  three  hours.  Should  the 
bowels  not  show  any  response  in  from  ten  to  twelve  hours, 
a  physic  ball  should  be  given  composed  of  aloes  barb, 
pulv.,  one  ounce,  nux.  vomica;  pulv.,  one  drachm.  And 
a  nerve  tonic  in  the  form  of  tincture  of  nux.  vomicae,  one 
ounce,  tincture  belladonna-leaf,  two  ounces,  water  suffi- 
cient quantity  to  make  eight  ounces,  and  give  an  ounce 
every  three  hours.  If  the  animal  is  weak  and  seems  ex- 
hausted, a  drench  of  one  ounce  of  alcohol  and  eight 
ounces  of  water  should  be  given  every  four  hours.  The 
principal  object  should  be  to  endeavor  to  induce  an 
action  of  the  bowels,  and  when  the  diagnosis  of  impaction 
is  made  all  efforts  should  tend  to  promote  the  action  of 
the  bowels.  \X  .,  > 
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The  prognosis  is  always  doubtful  and  most  cases  of 
impaction  are  very  persistent  and  frequently  never  re- 
spond to  treatment.  The  animal  will  continue  to  suffer 
from  four  to  eight  days  and  then  die.  .v. ;-  ■•:  '  •  -  ;  • 
.  There  are  other  conditions  which  give  rise  to  colicky 
symptoms,  but  from  the  fact  that  they  are  not  of  frequent 
occurrence  in  our  railroad  stables,  and  the  time  necessary 
to  describe  them  being  beyond  our  limit,  we  will  simply 
mention  them  and  advise  that,  in  cases  of  colic  which 
present  symptoms  of  an  unusual  and  remote  character, 
a  competent  veterinary  surgeon  be  employed  to  treat 
them.  .  ... 

INVAGINATION, 

or  the  condition  where  one  portion  of  an  intestine  is 
pushed  into  a  portion  adjacent,  is  either  due  to  a  lack  of 
peristaltic  action  in  one  portion  or  to  the  calibre  of  a 
portion  of  the  intestines  becoming  enlarged,  and  the  part 
next  to  it  being  received  into  it.  This  condition  when  it 
does  occur  presents  persistent  colicky  pains  and  frequently 
terminates  fatally. 

Foreign  bodies  taken  into  the  stomach  by  the  mouth, 
producing  irritation  or  the  formation  of  calculi,  give  rise 
to  colicky  pains  that  are  often  obscure  and  difficult  to 
diagnose.  ■■".:-■.--■■. :^.  :■   :•  ■^•:/V'V'V^''''-V--''-';^  ■•;:'\^;'\-'' :■ .: 

The  various  forms  of  hernia,  either  scrotal,  inguinal  or 
rectal,  will  produce  colicky  symptoms  requiring  the  prompt 
attention  of  a  competent  veterinary  surgeon. 

CEREBRO-SriNAL   MENINGITIS. 

The  name  cerebro-spinal  meningitis  denotes  an  inflam- 
matory affection  of  the  vascular  membrane  or  pia  mater, 
which  surrounds  the  brain  and  spinal  cord ;  but  the  dis- 
ease among  car-horses  and  other  classes  of  horses  is  infec- 
tious and  affects  a  number  of  horses  over  a  large  area,  and 
should  most  properly  be  termed  "  epizootic "  cerebro- 
spinal meningitis. 

This  diseased  condition,  which  should  be  considered  as 
an  essential  fever;  presents  various  symptoms  and  is 
often  confounded  with  the  sporadic  cases  of  traumatic- 
spinal  meningitis,  with  azoturia  cerebral  hemorrhage, 
with  motor  paralysis,  (which  diseases  we  will  be  unable 
to  consider  in  this  article)  and  with  other  conditions 
which  produce  paralysis,  from  the  fact  that  they  have  the 
symptoms  of  motor  paralysis  in  common  ;  and  it  is  from 
this  fact  also  that  so  many  errors  have  been  made  in  re- 
gard to  this  disease  and  its  treatment. 

In  the  majority  of  cases  of  cerebro-spinal  meningitis  an 
exudation  of  a  gelatiniform  character  is  found  in  the 
meshes  of  the  pia  mater  of  the  brain  and  cord,  and  the 
extent  of  the  exudation  varies  in  different  cases.  It  may 
be  found  in  scattered  patches  over  the  whole  of  the 
membrane,  or  more  frequently  it  is  found  at  the  base 
of  the  brain  and  in  the  sacro-lumbar  region  of  the 
cord.  The  substance  of  the  brain  and  cord  is  usually 
hyperaemic,  and  is  the  seat  of  small  hemorrhogic  extra- 
vasations. 

In  those  cases  which  terminate  in  a  few  hours  the 
anatomical  evidences  of  the  disease  may  be  very  slight  or 
entirely  absent.     ;  ;    ^  c  ;  >  .;;:;;•<;:-  ^^v-v"-' 

The  characteristic  features  of  this  disease  are  Very  de- 
structive. In  many  cases  it  commences  with  a  sudden 
attack,  the  animal  being  at  once  stricken  down  with  grave 
symptoms,  complete  loss  of  motor  power,  at  tim^s  pre- 


ceded by  staggering  and  knuckling  over  of  the  fetlocks. 

If  in  the  stall,  the  animal  is  noticed  to  stagger  and  stumble 
forward  when  endeavoring  to  move  from  one  side  to  the 
other ;  or  if  on  the  road  and  in  harness,  the  animal  will  be 
noticed  to  make  missteps  and  be  unable  to  control  the 
movements  of  the  hind  feet,  when  soon  the  animal  will 
fall  and  be  unable  to  get  up.  When  down  the  animal 
usually  struggles  very  violently,  although  in  some  cases 
coma  takes  places  early  and  then  the  animal  remains 
almost  motionless.    '    '      r^\;: ;   a/-\;--;-v;:.    :v:     . 

The  pulse  and  respiration  are  usually  quickened.  The 
temperature  at  the  outset  of  the  disease  is  usually  normal 
and  frequently  below  normal,  but  after  the  disease  has 
continued  the  temperature  becomes  elevated,  although  in 
many  cases  the  pyrexial  symptoms  are  variable,  and  there 
is  considerable  difference  of  opinion  among  authors  as  to 
the  temperature  in  this  disease;  but,  in  the  writer's  prac- 
tice, it  has  been  found  that  at  the  first  attack  it  is  normal 
or  below,  and  after  the  first,  second,  or  third  day  the 
temperature  becomes  increased  according  to  the  severity 
of  the  symptoms: 

The  pupils  of  the  eyes  are  greatly  contracted  and  if  the 
optic  nerve  be  examined  by  means  of  the  opthalmoscope, 
it  will  be  found  to  be  highly  congested.  The  animal  is 
acutely  sensitive  to  external  noises  and  impressions,  and 
seems  to  be  conscious  of  great  pain  when  moved  or  when 
pressure  is  exerted  along  the  spine  over  the  lumbar  region. 
The  urine  is  retained  until  by  the  pressure  of  the  extended 
bladder  it  is  forced  out  in  small  repeated  quantities.  The 
faeces  are  retained  and  the  bowels  are  usually  torpid.    ^   ■ 

The  severity  of  the  symptoms  and  the  duration  and 
progress  of  the  disease  are  very  variable.  In  some  it 
may  be  sudden,  the  horse  falling  with  complete  para- 
lysis ;  coma  may  set  in  during  the  first  six  hours  and 
the  ainmal  die  within  twelve  hours  from  the  first  signs 
of  the  attack,  or  the  development  of  the  symptoms 
may  not  be  so  acute ;  the  animal  may  be  somewhat  dull 
and  inactive,  appetite  may  be  wanting,  and  the  first  day 
or  two  may  also  present  a  slight  stiffness,  with  some 
knuckling  over  upon  motion ;  and  upon  the  third  or 
fourth  day  there  will  be  a  loss  of  control  of  the  hind  ex- 
tremities, with  finally  paralysis  of  the  muscles  of  both 
extremities  and  contractions  of  the  facial  and  cervical 
muscles.  •';•■■■■.  '•' ',.  /^ .-'  :.-jv-;^^  ;-''^' ■■■;/•;•''-••  "J'.  ■  ■  '"  '■  ■■■." 

In  those  cases  where  the  paralysis  is  almost  complete 
at  the  first  recovery  is  very  doubtful.  And  in  those  where 
the  symptoms  are  gradual,  if  there  are  no  complications, 
convalescence  may  take  place  during  the  second  or  third 
week  of  the  attack,  and  it  is  generally  tedious  and  the 
animal  remains  weak  for  a  considerable  time.  Remissions 
occur  and  they  vary  as  regards  their  time  of  occurrence 
and  duration.  Pulmonary  complications  also  occur  during 
an  attack  which  usually  proves  fatal. 

The  pathological  character  of  epizootic  cerebro-spinal 
meningitis  is  embraced  in  the  statement  that  it  is  an  in- 
fectious disease  and  belongs  among  the  essential  fevers. 
The  inflammation  of  the  pia  mater  of  the  brain  and  cord 
is  a  local  manifestation,  or  an  effect  of  a  general  morbid 
condition.  Of  the  nature  of  this  general  condition  we 
have  no  positive  knowledge. 

There  are  few  epizootic  diseases  so  destructive  to  horses 
as  cerebro-spinal  meningitis,  and  more  especially  during 
the  first  outbreak  the  death  rate  is  very  large.    The  prog- 
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nosis  in  all  cases  where  the  symptoms  are  severe  is  ex- 
ceedingly grave. 

In  the  treatment  there  can  be  no  definite  prescription 
laid  down,  from  the  fact  that  we  are  not  familiar  with  the 
causes  of  the  disease.  Various  potential  therapeutical 
agents  have  been  employed,  but  no  reliable  or  curative 
treatment  has  as  yet  been  discovered. 

Experience  has,  however,  shown  the  utility  of  certain 
measures,  in  the  use  of  which  one  should  be  governed  by 
the  rational  and  symptomatic  indications  presented  in 
each  individual  case.  For  those  horses  that  have  been 
attacked  in  full  health,  that  are  plethoric  and  presenting 
a  strong  and  full  pulse,  blood-letting  will  be  serviceable 
and  a  ball  composed  of  pulverized  barbadoes  aloes,  eight 
drachms,  should  be  given.  But  if  the  animal  be  anaemic 
and  with  a  pulse  that  is  readily  compressed,  blood-letting 
would  be  contra-indicated.  In  very  severe  cases  that  ex- 
press great  pain,  the  tincture  of  opium  in  two  ounce  doses, 
repeated  every  four  hours,  has  been  found  by  some  writers 
to  afford  great  relief;  but  the  use  of  chloral  hydrate  in 
half-ounce  doses,  together  with  bromide  of  potassie.  two 
drachms,  given  every  four  hours,  has  proven  more  effect- 
ive to  relieve  the  pain,  and  does  not  interfere  with  the 
dose  of  aloes  which  is  given  at  the  outset.  The  applica- 
tion of  cold  to  the  head  and  spine  is  always  advisable,  and 
one  of  the  best  methods  is  to  apply  bags  containing  finely 
broken  ice  to  the  head  and  along  the  spine. 

During  the  first  days  the  animal  should  not  be  put  in 
slings  unless  able  to  stand  ;  then  it  is  well  to  sling  him  at 
once.  But,  if  the  paralysis  is  complete,  it  is  better  to 
allow  the  animal  to  remain  down,  turning  him  over  from 
one  side  to  the  other  every  six  hours.  But  after  the  first 
paroxysms  are  over  and  the  animal  shows  an  inclination 
to  rise,  it  is  then  well  to  sling  him,  only  allowing  him  to 
remain  up  for  a  short  time,  and  then  letting  him  down 
and  increasing  the  time  he  remains  in  the  slings  accord- 
ing to  his  strength.  The  use  of  liniments,  sinapisms  and 
stimulating  applications  to  any  part  of  the  body  should 
be  avoided ;  if  the  legs  below  the  knees  and  hocks  become 
cold,  hand-rubbing  and  the  application  of  a  red  flannel 
bandage  should  be  used. 

If  the  animal  is  weak  and  presents  great  prostration, 
then  the  administration  of  stimulants  every  hour  in  the 
form  of  alcohol,  one-half  ounce,  and  quinine  sulphate, 
one  drachm,  will  be  found  to  give  good  results.  Should 
the  animal  show  improvement  after  the  third  or  fourth 
day,  use  iodide  of  potassiE  in  one  drachm  doses  every  six 
hours  in  his  drinking  water,  and  the  usual  carbonate  of  am- 
monia ball  with  an  increase  of  pulverized  nux  vomicae  given 
three  times  a  day.     The  ball  may  be  made  up  as  follows  : 

Carbonate  of  Ammonia .■ 2  ounces, 

Camphora;  Pulverized i  ounce, 

Nux  V'omicie        "        x  14  ounces, 

Gentianic  Rad.    "        a  ounces, 

and  sufficient  honey  to  make  a  mass  and  make  eight  balls. 

As  improvement  continues  the  food  should  be  increased 

and  the  amount  of  stimulant  medicines  decreased,  and 

care  should  be  taken  not  to  put  the  horse  to  work  too  early. 


The  Electric  Elevated  Railway  in  St.  Louis. 


The  railway  committee  of  the  St.  Louis  City  Council 
will  report  in  favor  of  the  elevated  electric  railway  bill, 
and  there  is  now  a  fair  prospect  of  its  becoming  a  law  during 


the  present  year.  The  route  of  the  road  is  from  Grand 
avenue  and  Arsenal,  eastward  to  Seventh  street.  Seventh 
to  Howard,  Howard  to  Broadway,  Broadway  to  Salisbury, 
Salisbury  to  Palm,  and  Palm  to  the  Fair  Grounds.  Only 
the  provisions  of  the  bill  are  now  under  consideration. 
An  elevated  electric  railway  is  an  accepted  fact,  as  far  as 
the  committee  is  concerned  at  least.  -    ...        -, 


-» — ^- 


A  New  Use  for  Street-Railways. 


The  Metropolitan  Street-Car  Company,  of  Atlanta, 
Ga.,  is  breaking  a  lot  Texas  ponies  by  making  them  pull 
street-cars.  This  is  an  excellent  way  to  break  bucking 
ponies,  and  it  also  affords  infinite  amusement  to  the  pas- 
sengers. A  passenger  gets  aboard  of  the  car,  and  is  not 
in  any  particular  hurry  about  arriving  at  his  destination  ; 
a  regular  Mazeppian  steed  is  hitched  to  the  car,  and  all 
along  the  line  there  are  stoppages  and  lots  of  fun.  All 
this  any  citizen  can  get  for  the  small  amount  of  five  cents. 


Inspecting  Cable  Roads. 


The  Boston  board  of  aldermen,  who  are  to  report  on  a 
system  of  rapid  transit  for  their  city,  have  inspected  the 
cable  railways  of  Philadelphia  and  New  York,  and  also 
the  cable  line  on  the  Brooklyn  Bridge. 


STREET-RAILWAY   NOTES. 


The  construction  of  the  electric  motor  cars  to  be  furn- 
ished by  the  Van  De  Poel  Company  for  use  on  the  Minne- 
apolis street-railways  is  being  rapidly  finished.  These 
cars  will  be  lighted  by  electricity,  and  furnished  with 
electric  brakes.      '"'-':  '.'    '     .  ;    "'  ■  '   ^    ^'   •  '  .  '  I 

New  Brunswick,  N.  J.,  has  never  had  a  street-railway, 
but  in  a  sudden  attack  of  enterprise  the  aldermen  of  the 
city  have  recently  granted  franchises  to  several  newly- 
organized  street-railway  companies.  .  .  , 

The  Citizens'  Street- Railway  Company,  of  Elkhart, 
Ind.,  has  received  a  franchise.  The  Knights  of  Labor 
secured  a  clause  requiring  hours  and  wages  to  be  agreed 
upon  by  an  arbitrator. 

The  Mount  Vernon,  (N.  Y.)  New  Rochelle  and  Yonkers 
Surface  Railroad  Company  has  been  granted  a  franchise 
by  the  Mount  Vernon  board  of  trustees.        .  1"   -  • 

The  National  Motor  Company  has  been  incorporated 
at  Chicago,  with  a  capital  stock  of  $250,000,  to  manufac- 
ture street-railway  motors.  . 

The  Evanston  (111.)  Street- Railway  Company  has  been 
incorporated  to  operate  lines  by  horse  and  cable  traction. 
Capital  stock,  $150,000. 

In  the  department  of  New  Inventions  of  this  month's 
Journal  will  be  found  the  description  of  an  improved 
heater  for  street-cars.     : '  /■  ^     :.     v.  "  •.'    ..    v-     |      / 

An  application  has  been  made  for  a  charter  for  the 
Pittsburgh  (Pa.)  Elevated  Railway  Company,  with  a  capi- 
tal stock  of  $50,000.  .  .      ■    .  ^:'.    I         .: 

Schenectady,  N.  Y.,  is  to  have  a  new  street-railway. 
The  capital  stock  is  to  be  $50,000  and  the  route  five  miles 
long. 

A  FRANCHISE  has  been  granted  for  the  construction  of 
a  street-railway  in  Newburg.lN,  Y. 
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Vogel's  Railway  Telegraph. 


William  Vogel,  of  Chicago,  II!.,  is  the  inventor  of  an 
improved  system  of  telegraphing  or  telephoning  between 
railway-stations  to  moving  cars,  which  is  herewith  illus- 
trated and  described.  The  object  of  the  invention  is  to 
provide  a  means  for  sending  telegraphic  and  telephonic 


Fig.  I. 

.  :     .'         ;  '       vogel's  railway  telegraph.;:  -    , 

messages  to  trains  at  a  distance  from  the  station,  whether 
the  trains  are  stationary  or  in  full  motion,  and  so  to  con- 
struct the  receiving-chamber  that  the  noise  of  the  moving 
train  will  be  deadened,  so  as  not  to  interfere  with  the 
operator  in  sending  and  receiving  messages. 

In  the  accompanying  cuts.  Fig.  i  is  a  vertical  cross- 
section  taken  through  the  car  and  the  railway-track, 
showing  the  electrical  connection  between  the  station  and 
the  car ;  Fig.  2  a  longitudinal  section  of  the  car,  taken  at 


upon  the  top  of  which  is  placed  any  insulating  compound 
or  material.  Upon  this  support  J,  is  placed  the  copper 
wire  I,  and  over  the  top  of  the  support  J,  and  the  wire  is 
placed  a  cap-piece  L,  which  is  in  contact  with  the  wire, 
and  which  serves  as  a  conductor  between  the  wire  and 


*W    Fig.    2.      .^;,      ■  o.^v;.  . 

V  vogel's  railway  telegraph. 

the  wheels  of  the  truck.     This  cap  L,  is  spiked  or  other- 
wise secured  in  position  in  any  suitable  manner. 

Secured  to  the  under  side  of  the  receiving-car  is  the 
truck  N,  which  is  provided  with  one  or  more  wheels 
which  bear  against  the  cap-piece  L,  in  between  the  rails 
of  the  main  track.  This  truck  is  here  shown  as  provided 
with  two  wheels  and  a  suitable  spring,  but  any  suitable 
construction  will  answer.  The  truck  is  insulated  from 
the  car,  but  is  electrically  connected  to  a  telephonic  or 


Fig.  5. 


..Fig.  A'       ■  ■■■■--'■■■    ■■       ■  ■' 

-  vogel's  railway  telegraph. 

telegraphic  apparatus,  the  same  as  at  the  station,  by  means 
of  the  wires  O.  "^     J    i^>-    v'  '    ^  ^  -^/■■■i  -: ,:  '-.-y^'- 

In  the  receiving-car  is  placed  the  receiving-chamber  P, 
which  is  of  any  suitable  shape  or  size,  and  which  is  sus- 
pended by  means  of  the  spring  Q,  from  the  cross-bar  R, 
which  is  supported  in  turn  upon  springs  S,  which  are 
placed  upon  the  brackets  T,  which  project  down  from 
the  roof  of  the  car.  The  springs  S,  may  be  formed  of 
rubber  or^hy  suitable  material  that  may  be  preferred. 
The  lower  end  of  the  chamber  P,  does  not  extend  down 


Fig.  3. 
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right  angles  to  Fig.  i  ;  Fig.  3  a  plan  view  of  an  apparatus 
embodying  the  invention  ;  Fig.  4  a  detailed  view  of  the 
receiving-chamber,  and  Fig.  5  a  vertical  cross-section  of 
the  wire,  its  bed  and  covering.  ■  -  :■  ^  :v  ^  r--r:;_.. 
A  represents  the  rails  of  the  main  railway-track ;  B  the 
battery  placed  at  the  station  ;  C  the  telephone  ;  D  a  tele- 
graph apparatus ;  E  the  switch,  and  F  G  the  ground  lines. 
The  battery  is  connected  with  the  wire  I,  by  the  wire  H, 
which  wire  I,  extends  along  the  track  between  the  two 
main  rails.  Along  the  main  track  in  between  the  two 
rails,  is  placed,  upon  any  suitable  base  or  support,  the 
bearing  J,  of  any  suitable  shape,  size  or  construction,  and 


•  #     -  *-.*.. ...  u 


to  the  floor  of  the  car,  but  is  raised  a  suitable  distance 
above  it,  and  is  prevented  from  swaying  back  and  forth 
by  means  of  brackets  U,  which  are  provided  with  rubber 
springs  V,  upon  their  inner  sides.  The  walls  of  the  cham- 
ber are  made  double  and  packed  with  any  suitable  material 
for  the  purpose  of  deadening  the  sound  and  preventing 
the  noise  of  the  moving  train  from  interfering  with  the 
operator  in  sending  or  receiving  messages.  ,  .  ■  ■" 
As  before  stated,  the  telephonic  and  telegraphic  appara- 
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tuses  employed  in  the  receiving-chamber  are  the  same  as 
used  at  the  station.  The  current  passes  through  the 
battery-wire  I,  and  through  the  wire  to  the  covering  L, 
placed  over  it.  Where  the  train  is  either  in  motion  or  at 
rest  upon  the  track,  the  current  passes  through  the  cover- 
ing L,  the  wheels  W,  of  the  truck,  through  the  wire  O,  to 
the  switch,  and  then  either  the  telegraphic  apparatus  or 
the  telephone,  as  may  be  desired.  The  return  current 
passes  through  the  wire  X,  to  the  car-wheels,  and  from 
thence  into  the  ground.  The  telegraph  operator,  seated 
in  the  receiving-chamber  P,  can  freely  send  and  receive 
messages  either  upon  the  telephonic  or  telegraphic  ap- 
paratus, as  desired. 

This  system  of  railway  telegraphy  is  claimed  by  the  in- 
ventor to  be  simple  and  reliable.  It  is  now  entirely  con- 
trolled by  Adolph  Zeller,  of  Chicago,  111.,  to  whom  the 
patent-rights  have  been  assigned. 


McAllister's  Car-Coupling. 


Sanders  F.  McAllister,  of  San  Marcos,  Tex.,  is  the 
inventor  of  an  improved  form  of  car-coupling,  which  is 
herewith  illustrated  and  described.  In  this  coupling  the 
central  opening  of  the  draw-bar  is  formed  with  a  tup-bar 
having  rearwardly  a  spiral-spring.  The  forward  end  of 
this  tup-bar  is  inclined  forward  somewhat  at  an  angle 
at  the  top,  so  that  when  the  bar  is  pushed  forward  by  the 
spiral-spring  at  its  rear  end,  the  coupling-pin  will  rest 
upon  this  forwardly-projecting  end  of  the  bar,  while  the 
link  will  rest  beneath,  so  that  in  dropping  the  pin  will  rest 
within  the  link,  and  not  on  the  outer  side,  which  would 
be  the  case  if  this  bar  were  square.  The  coupling-pin  is 
manipulated  by  a  series  of  bars  and  levers  as  is  customary 
with  devices  of  this  kind. 


Mc  allister's  car-coupling. 

In  the  accompanying  cuts.  Fig.  i  is  a  perspective  view 
of  an  ordinar)'  freight-car  provided  with  the  improved  car- 
coupling,  and  Figs.  2  and  3  central  sectional  views  of  a 
pair  of  couplings. 

A  represents  an  ordinary  draw-bar,  wherein  the  usual 
opening  B,  centrally  is  somewhat  elongated  preferably 
within  the  draw-bar.  Within  this  opening  B,  is  provided 
a  tup-bar  or  bolt  C,  of  such  a  size  as  to  operate  freely 
backward  and  forward  therein.  Between  this  tup-bar  C, 
and  the  rearwardly-vertical  end  of  the  opening  B,  is  pro- 
vided a  spiral-spring  D,  which  is  designed  to  force  the 
tup-bar  C,  forward  past  the  opening  E,  having  therein  the 


usual  coupling-pin  F.  The  tup-bar  C,  is  designed  to  pro- 
ject forward,  by  the  action  of  the  spring  D,  far  enough  so 
that  when  the  link  G,  is  not  in  the  draw-bar,  as  shown  in 
Fig.  3,  the  pin  F,  may  be  raised  by  means  of  a  system  of 
levers  F',  connecting  with  a  vertical  bar  H,  having  at  its 
lower  end  a  right-angled  projecting  part  I,  provided  there- 
on with  a  spiral-spring  I'.  The  upper  end  of  the  coupling- 
pin  is  designed  to  be  secured  to  the  forward  end  of  the 
angled  projection  of  the  vertical  bar,  and  held  in  place  by 
the  spiral-spring  I',  pressing  against  the  nut  at  the  end  of 
the  angled  portion,  so  that  no  strain  may  be  produced  on 
the  vertical  bar  when  the  draw-bar  is  drawn  either  back- 


</r 
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MCALLISTER'S   CAR-COUPLING.     , 

ward  or  forward.  The  forward  end  of  the  tup- bar  C,  is 
designed  to  be  at  such  an  angle  that  when  the  link  is 
coupled,  as  shown  in  Fig.  2,  the  tup-bar  C,  is  pushed  rear- 
wardly far  enough  to  permit  of  the  pin  F,  dropping  down 
forward  of  the  bar  and  securing  the  link  in  position. 

The  operation  of  the  device  is  very  simple,  consisting 
in  connecting  one  end  of  the  link  with  a  draw-bar,  as 
shown  in  Fig.  2.  The  pin,  in  connection  with  the  tup-bar 
C,  holds  the  link  G,  horizontally.  Then  the  pin  F,  of  the 
opposite  draw-bar  is  raised,  permitting  the  tup-bar  C,  to 
move  forward  by  the  action  of  the  spring  D.  which  holds 
the  pin  in  position  above  the  draw-bar.  The  contact  of 
the  link  G,  in  coupling,  forces  the  tup-bar  C,  as  shown  in 
Fig.  3,  rearwardly  a  sufficient  distance  to  allow  of  the  pin 
F,  dropping  down  within  the  link  G.  j. .; 

This  form  of  coupling  is  claimed  by  the  inventor  to  be 
simple,  durable  and  efficient,  and  it  can  be  attached  to 
any  car  at  small  expense. 


Hunter's  Street-Car  Heater. 


Freeman  S.  Hunter,  of  Fort  Ritner,  Ind.,  is  the  in- 
ventoi-  of  an  improved  heating  device  for  street-cars, 
which  is  herewith  illustrated  and  described.  The  invention 
consists  in  a  car-heater  constructed  with  heating-drums 
supported  in  a  case  held  to  the  car-floor  below  an  opening 
therein,  and  with  a  slatted  guard  held  above  the  heating- 
drums  to  protect  them  from  water  or  dirt  which  may 
fall  through  a  grating  fitted  to  the  car-floor  above  the 
guard  and  drums,  which  latter  have  draft-openings  at 
one  end  and  connect  at  the  other  end  with  smoke-flues 
passing  through  the  floor  and  rool  of  the  car. 

In  the  accompanying  cuts.  Fig.  i  is  a  sectional  plan 
view  of  an  ordinary  street-railway  car  with  the  improved 
heater  applied,  and  with  the  grating  and  guards  of  the 
heater  removed;  Fig.  2  an  enlarged  cross-sectional  ele- 
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vation  of  the  lower  part  of  the  car  and  the  heater  with 
the  grating  and  guards  of  the  heater  in  place ;  Fig.  3  a 
perspective  view  of  one  of  the  heating-drums,  and  Fig.  4 
a  plan  v  iew  of  a  portion  of  the  grating-cover  of  the 

heater.       ^■.■; ■.■■■:'.:  •-..";  ■   :•        :./-'v.'.  .  \r<'-:'-:':"-/-:'^/--:\ 

A  is  the  body  of  an  ordinary  street-car,  which  has  the 
usual  end  platforms  a  a,  sliding  doors  B  B,  and  longitudi- 
nally-ranging side-seats  C  C.  Along  the  center  of  the 
floor  d,  of  the  car,  an  opening  D,  is  made  which,  as  shown, 
extends  for  quite  the  whole  length  of  the  car-body;  and 
below  the  opening  D,  is  fixed  the  lower  case  E,  of  the 
heater,  which  is  made  with  double  side-walls  e  e,  stayed 
by  suitable  bolts  e\  and  converging  to  a  central  point  or 
line  as  at  e-,  this  case  also  having  close  and  double- 
walled  ends  fitted  closely  to  the  car-floor  at  the  ends  of 
the  opening  D,  so  that  admission  of  air  through  or  around 
the  case  E,  to  the  interior  of  the  car  is  prevented  to 
avoid  drafts,  and  any  suitable  non-conductor  of  heat  may 
be  packed  between  the  walls  e  e,  of  the  case  E,  to  prevent 
radiation  of  heat  from  the  drums  F,  through  the  case  to 


Fic:.  I.  ^A 
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the  outer  air.  The  heating-drums  F,  are  supported  in 
the  case  and  above  its  bottom  by  the  cross-stays  or 
brackets  c,  fixed  to  the  case,  The  cuts  represent  two  heat- 
ing-drums F  F,  supported  in  the  case  E,  as  it  is  prefer- 
able to  use  two  small  drums,  which  may  more  easily  be 
handled  than  a  single  long  drum,  and  the  two  drums  pro- 
vide for  better  regulation  of  the  heat  with  changing  tem- 
peratures, as  a  fire  may  be  made  in  either  drum  or  in 
both  drums,  as  may  be  required.  In  "bobtail "and  other 
short  cars,  a  single  drum  will  be  found  sufficient.   . 

As  seen  best  in  Figs.  2  and  3,  the  drums  F,  consist  of 
elongated  cases  made,  preferably,  in  cylindrical  general 
form,  and  having  a  part  or  section  F',  hinged  to  the  main 
body  of  the  drum  to  form  a  cover,  which  may  be  opened 
to  place  the  fuel  g,  into  the  drum  and  upon  a  loose  grate  G, 
supported  near  the  bottom  of  the  drum  on  cleats  or  flanges 
fixed  to  the  drum,  and  any  suitable  hook  and  pin  or  other 
fastening,  as  aty,  may  be  used  to  hold  the  cover  F,  closed. 
Draft-openings/',  are  provided  at  one  end  of  the  heating- 
drum  with  an  apertured  draft-regulating  slide  f^,  over 
them,  and  a  pipe  or  flue  H.  leads  from  its  other  end,  and 
is  preferably  turned  to  one  side,  so  that  it  may  pass  up- 
ward through  the  car  at  a  point  alongside  of  the  car-door, 
as  in  Fig.  i,  and  extend  to  and  above  the  car-roof,  to  carry 
off  the  gaseous  products  of  combustion  from  the  fuel  in 
the  drum;  and  comparatively  smokeless  fuel — such  as 
charcoal  or  coke — is  used  to  avoid  excessive  discharge  of 
smoke  or  gases  into  the  car  or  public  highway.  A  wire 
screen  is  placed  around  the  pipe  H,  to  prevent  burning 
of  the  hands  in  passing  in  and  out  of  the  car.     Rabbets 


d  d,  are  found  at  the  opposite  side  edges  of  the  floor- 
opening  D,  in  which  the  grating-cover  I,  of  the  heater- 
case  E,  may  be  supported  with  its  upper  surface  flush 
with  the  car-floor.  The  grating  I,  may  be  made  in  one  or 
more  sections,  as  desired,  and  the  grating  is  hinged  at  /, 
to  the  floor,  so  that  it  may  readily  be  swung  back  for  ac- 
cess to  the  heating-drums  F,  when  required  for  renewing 
the  fuel  or  making  adjustments  or  repairs. 

To  the  under  side  of  the  grating  I,  is  attached,  by  means 
of  suitable  side-braces  or  arms  K  K,  and  it  may  be  the 
center-braces  k,  also,  the  shield  or  guard  L,  which  con- 
sists of  a  series  of  plates  or  slats  /,  connected  to  ribs  or 
frame-bars  tn,  and  at  suitable  distances  apart  vertically  to 


;     .  .;   ;;^       hunter  s  street-car  heater. 

allow  free  rise  of  the  heat  from  the  drums  through  the  slat- 
guard  and  grating  to  the  interior  of  the  car;  and  the  slats  /,  of 
the  guard  L,  are  arranged  edgewise  relative  to  each  other, 
so  that  any  water  passing  through  the  grating  I,  onto  the 
upper  slats  /,  will  be  caught  by  the  lower  slats  and  con- 
ducted to  the  casing  E,  at  the  sides  of  the  heating-drums, 
whereby  the  drums  will  be  protected  from  the  water  or 
dirt  dropping  from  the  feet,  clothing,  or  umbrellas  of  the 
passengers,  and  disagreeable  odors  from  the  heating  ap- 
paratus are  prevented.  The  drip-water  may  be  emptied 
from  the  casing  E,  at  any  time  by  drawing  the  plugs  O, 
from  their  holes  in  the  ends  or  bottom  of  the  casing,  or 
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:  \  .'hunter's   street-car  HEATER. 

by  opening  any  suitable  valves  similarly  located.  By 
connecting  the  guard  L,  with  the  grating  I,  the  guard 
will  be  swung  upward  on  the  hinges  /,  with  the  grating. 
As  shown  in  Fig.  2,  there  is  ample  room  between  the  car- 
floor  b,  and  its  axles  P,  to  receive  the  casing  E,  which, 
with  the  heating-drums,  is  entirely  below  the  floor  of  the 
car,  so  that  no  room  is  taken  up  in  the  car  by  the  heating 
apparatus  except  for  the  smoke-flues  H,  which  require 
very  little  space.  ..  .  "^r  ::;y.:  Cv^i^  ':   w-;  "v.       ■''■■■  ■  : 

It  will  be  seen  that  this  improved  heater  may  easily  be 
applied  to  old  cars  by  simply  cutting  a  hole  through  the 
floor  at  D,  and  attaching  the  casing  E,  having  drums  F, 
and  the  grating  and  guard  I  L,  and  fitting  the  pipes  H,  to 
the  drums  through  the  car-roof  and  floor;  and  with  this 
heater  it  is  claimed  that  a  car  may  be  warmed  quickly, 
comfortably  and  economically.   V-'-    "1     -  >       , :''   \^v^^ 
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De  Mier's  Electric  Alarm-Sig^nal  for  Rail^vay-Cars. 


John  R.  De  Mier,  of  Las  Cruces.  N.  M.,  is  the  inventor 
of  an  improved  electric  alarm-signal  for  railway-cars, 
which  is  herewith  illustrated  and  described.'  The  inven- 
tion comprises  an  electric  battery  with  two  conducting- 
wires  running  through  the  cars  of  a  train  to  the  locomotive, 
these  wires  being  charged  by  the  battery  and  forming  an 
open  circuit ;  alarm-bells  or  gongs  on  the  locomotive  and 
on  each  car;  suitable  circuit-closers  to  be  operated  by  the 
conductor;  circuit -closers  operated  by  the  disconnecting  of 
cars  and  circuit-closers  operated  by  the  the  car-trucks,  and 
all  of  these  circuit-closers  operating  the  gongs  and  giving 
notice  to  the  engineer  upon  the  locomotive  whenever  re- 


horse-shoe  magnet.  At  each  end  of  the  car  suitable  bind- 
ing-posts C,  are  provided,  which  consists  of  two  angular 
conducting-plates  c,  suitably  insulated,  which  plates  are 
provided  with  bolts  c',  spring-washers  c^,  and.  unyielding 
washers  c^,  with  conical  rims.  Between  the  washers  c^, 
and  plates  c,  the  connecting-plates  d,  of  the  wire  connec- 
tions D,  are  inserted  and  securely  screwed  down  with  the 
bolts  c',  as  seen  in  Fig.  3.  These  connections  D,  consist 
of  a  non-conducting  handle  d',  through  which  the  wires 
a  a',  pass  lengthwise,  and  the  two  connecting-plates  d,  to 
which  the  wires  are  secured  in  a  suitable  manner.  The 
ends  of  the  connecting-plates  d,  are  forked  by  means  of 
longitudinal  slots  d^,  into  which  slots  the  bolts  c',  of  the 
angular  plates  c,  enter  when  the  connection  with  the  wires 
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Fig.  1. 
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quired.  The  object  of  the  invention  is  to  enable  the  con- 
ductor of  a  train  to  communicate  instantly  and  surely 
with  the  engineer  at  any  time  during  a  trip ;  and  automat- 
ically to  notify  the  engineer  and  conductor  of  any  accident 
that  may  happen  to  any  of  the  cars  during  the  trip — as, 
for  instance,  the  uncoupling  of  a  car  or  the  derailment  of  a 
truck.  ■ 

In  the  accompanying  cuts,  Fig.  i  is  an  elevation  of  a 
train,  consisting  of  a  locomotive,  tender  and  a  car,  pro- 
vided with  the  invention,  certain  portions  of  the'car  being 
broken  away  in  order  to  show  the  invention  more  clearly  ; 
F"ig.  2  a  top  view  of  one  of  the  car  binding-posts  and 
circuit-closers ;  Fig.  3  an  elevation  of  the  same ;  Fig.  4  a 
bottom  view  of  the  removable  part  of  the  same ;  Fig.  5  a 
vertical  longitudinal  central  section  of  the  circuit-closer  of 
the  train-conductor ;  Fig.  6  a  central  horizontal  section  of 
the  same ;  Fig.  7  a  central  vertical  section  of  a  truck  cir- 


a  a',  and  the  car  is  made,  and  whereby  any  lateral  displace- 
ment of  the  connection  is  prevented.  One  of  the  plates 
c,  is  provided  with  an  elastic  tongue  c*,  having  a  curved 
or  V-shaped  end  c^,  and  this  Y-shaped  end,  in  its  normal 
position,  is  held  behind  and  in  range  of  the  conducting- 
washer  c^,  of  the  contiguous  plate  c,  without  touching 
either  the  plate  or  the  washer.  -      |  • 

If  by  accident  or  purposely  the  car  is  detached  from  its 
train,  the  connections  D,  and  binding-posts  C,  become 
detached  ;  but  before  being  quite  separated  the  y-shaped 
ends  c^,  touch  the  washers  c'^,  of  the  contiguous  binding- 
posts  and  establish  a  momentary  closed  circuit,  whereby 
the  magnets  of  the  gong  of  every  car  between  the  closed 
connection  and  the  battery,  including  the  magnet  of  the 
loc6motive-gong,  become  momentarily  charged  and  at- 
tract their  armatures  to  which  the  bell-hammers  are 
attached  and  cause  them  to  strike  one  blow,  thus  giving 
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cuit-closer;  Fig.  8  an  elevation  of  one  of  the  electric 
gongs;  Fig.  9  a  diagram  of  an  electric  conductor  used 
between  the  cars,  and  Fig.  10  a  diagram  of  the  alarm  me- 
chanism used  by  the  train-conductor. 

A  represents  an  ordinary  electric  battery  securely  fast- 
ened to  the  tender  or  the  locomotive.  From  this  battery 
the  positive  conducting-wire  a,  runs  to  the  engineer's  gong 
B,  of  the  locomotive,  from  there  to  the  next  car,  through 
the  gong  B,  of  this  car,  and  so  on.  The  negative  wire  a, 
of  the  battery  runs  from  it  through  the  several  cars  of  the 
train.  The  electric  gong  B,  is  of  ordinary  construction 
and  consists  of  a  gong-bell  b,  horse-shoe  magnet  b',  arma- 
ture-arm b'^,  carrying  a  bell-hammer  b^,  and  two  binding- 
posts  ^*,  connected  by  a  wire  b^,  with  the  coils  of  the 


the  alarm  to  the  engineer  and  to  the  conductor,  if  the 
latter  is  in  a  car  connected  with  the  train.  When  the 
V-shaped  ends  c^,  leave  their  respective  washers  c^,  the 
electric  circuit  is  again  broken,  so  the  conductor's  circuit- 
closers  G,  can  be  operated  ahead  of  the  detached  car.  In 
establishing  the  electric  connection  of  a  car  coupled  to  a 
train,  the  wires  a  a',  are  provided  with  one  connection  D, 
at  each  end,  and  one  of  the  connections  is  inserted  into 
the  binding-post  C,  of  the  forward  car  by  pushing  the 
forked  plates  d,  between  the  washers  c'^,  and  plates  c,  and 
then  drawing  tight  the  bolts  c'.  The  same  operation  is 
repeated  with  the  rearward  car,  and  the  two  cars  are  then 
electrically  connected.  In  practice  these  electric  connec- 
tions or  couplings  D,  will  be  kept  in  a  suitable  store-room 
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ready  for  use,  and  are  only  attached  to  cars  when  a  train 
is  formed,  and  a  surplus  number  of  them,  wherewith  to 
meet  emergencies,  are  also  kept  in  the  store-room.  The 
entrance  of  the  plates  d,  between  the  washers  c^,  and 
plates  c,  is  facilitated  by  the  conical  form  of  the  washer- 
rims,  and  the  use  of  bolts  c',  and  spring- washers  c^,  in- 
sures a  better  hold  on  the  connections  than  the  ordinary 
binding-post  without  the  spring-washers,  inasmuch  as  the 
loosening  effects  of  the  jolts  of  a  running  car  upon  the 
screws  are  counteracted  by  the  constant  tension  of  the 
spring-washers,  and  the  screws  remain  undisturbed. 
To  provide  an  alarm  in  cases  of  accident  to  a  car-truck, 

^  circuit-closer  E,  is  attached  between  the  bottom  of  the 
car  and  the  truck,  and  connected  by  means  of  two  con- 
ducting-wires  e  e'  with  the  wires  a  a',  respectively.  This 
circuit-closer  E,  consists  of  a  serrated  conducting-blade 
e^,  suitably  suspended  from  the  bottom  of  the  car,  and 
connected  by  means  of  the  wire  e,  to  the  wire  a,  and  also 
of  a  block  e^,  firmly  enclosing  the  blade  <?^,  attached  by 
means  of  a  chain  /,  to  an  arm  /',  of  the  truck  F,  this 
block  e^,  having  a  conducting-spring  ^*,  attached  to  one 

,  of  its  sides,  which  spring  is,  by  means  of  the  conducting- 
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wire  e' ,  connected  to  the  wire  a'.  The  end  of  the  spring 
^*,  is  in  range  of  the  serrations  e^,  of  the  blade  e^,  and  by 
means  of  a  sufficiently  large  notch  e^ ,  in  the  blade  is  pre- 
vented from  touching  it  under  ordinary  circumstances, 
the  friction  between  the  blade  <?*.  and  block  e'^,  being 
sufficient  to  prevent  their  separation  while  the  truck  is 
running  on  the  track.  When  the  tru'  k  becomes  derailed, 
or  accidentally  moved  sidewise  from  the  track,  the  wheels 
at  one  side  of  the  track  run  upon  the  ground  outside  of 
the  track  on  diagonal  or  curved  lines,  while  the  wheels  at 
the  other  side  of  the  truck  run  over  or  upon  the  sleepers 
of  the  track,  whereby  the  truck  is  caused  to  oscillate 
about  its  center  pin  to  an  extraordinary  extent,  and  thus 
the  chain  f,  is  jerked  from  its  normal  position  and  the 
block  4?3,  becomes  detached  from  the  blade  e^,  and  as  this 
takes  place  the  spring  ^*,  is  pulled  over  the  serrations  of 
the  blade  e^,  and  every  time  it  passes  over  and  touches 
one  of  its  points  it  establishes  a  closed  circuit,  the  effect 
of  which  is  one  blow  of  every  bell-hammer  against  its 
gong  from  the  truck  to  the  locomotive.  By  the  number 
of  blows  given  the  engineer  knows  the  nature  of  the  acci- 
dent, and  accordingly  stops  the  train  in  order  to  avoid 
greater  damage.  The  train-conductor's  circuit-closer  con- 
sists of  a  non-conducting  barrel  or  cylinder  G,  suspended 


between  two  cords  g  g\  in  the  middle  of  the  car.  These 
cords  pass  through  the  ends  of  the  car.  and  through  two 
eye-bolts  h  h\  suitably  fastened  above  the  doon^ays. 
Below  these  eye-bolts,  pendent  handles  h^  h^,  are 
fastened  to  the  cords,  whereby  the  cords  are  pulled,  and 
are  prevented  from  being  pulled  out  of  the  eye-bolts. 
The  cord  g,  is  fastened  directly  to  the  barrel  G,  and  the 
cord  g',  is  fastened  to  a  conducting  spring-bolt  g*,  in  the 
barrel.  This  spring-bolt  g^,  passes  through  a  head-plate 
g^,  of  the  barrel,  and  is  provided  with  a  disk  g^,  therein, 
and  between  this  head-plate  and  disk  a  tension-springy*, 
is  inserted,  which  keeps  the  curved  end  g^ ,  of  the  spring- 
bolt  g^,  away  from  a  transverse  conducting-pin  or  screw 
I,  in  the  barrel.  An  outer  shoulder  if ',  on  the  spring-bolt 
g^,  rests  against  the  head-plate  g^,  and  thus  limits  the 
forward  stroke  of  the  bolt.    The  wire  a,  is  connected  with 
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the  bolt  g^,  by  being  fastened  to  the  conducting-plate^'. 
From  the  screw  I,  the  wire  a,  passes  through  the  gong  B, 
and  then  to  the  end  of  the  car,  as  before  stated.  When 
the  conductor  pulls  one  of  the  cords,  either  inside  or  out- 
side of  the  car,  the  bolt^*.  is  pulled  from  the  barrel  until 
its  curved  end  comes  in  contact  with  the  conducting-screw 
I,  whereby  a  closed  circuit  is  established,  causing  the 
usual  alarm  or  blow  on  the  electric  gong  in  the  car  whose 
circuit  is  closed  and  all  cars  forward,  and  on  the  locomo- 
tive, and  as  the  conductor  releases  the  cord  the  circuit  is 
broken  again,  preventing  wastage  of  batter>'.  The  con- 
ductor by  a  variety  of  signals — /.  e.,  different  numbers  of 
blows — can  communicate  his  orders  to  the  engineer,  but 
he  should  not  use  the  alarm-signals  of  the  connections  D 
and  E. 

This  device  is  claimed  to  be  simple  and  reliable,  and  can 
readily  be  attached  to  railway-cars  at  comparatively  small 

expense.    W                   ..  .:    '•■■::^:';  ■■.■'-, :V-r.  ,v'-:'      ■'     ■•:".-■ 
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J^      Campbell's  Snow-Sweeper. 

Neil  Campbell,  of  Brooklyn,  N.  Y..  is  the  inventor  of 
an  improved  snow-sweeper  for  railways,  which  is  herewith 
illustrated  and  described.  The  invention  is  covered  by 
four  patents  taken  out  by  the  Brooklyn  Railway  Supply 
Company,  to  whom  the  entire  patent-rights  have  been 
assigned.  Two  of  these  patents  cover  the  snow-sweeper, 
one  the  draw-bar  mechanism,  and  one  the  journal-box, 
and  each  will  be  described  separately.     <':,:.■■;      :■:'■:-:  •• 

In  the  accompanying  cuts.  Figs,  i  to  3,  inclusive,  refer 
to  the  sweeper  as  covered  by  one  j)atent.  This  invention 
relates  more  particularly  to  a  special  construction  of  the 
revolving  brooms  employed  in  snow-sweepers  and  analog- 
ous machinery,  whereby  the  brooms  are  made  in  a  cheap 
and  rapid  manner  and  at  the  time  very  strong  and  durable, 
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while  they  may  also  be  repaired  at  any  time  with  ease  and 
dispatch.  ' 

Fig.  I  is  a  longitudinal  section  of  the  improved  broom, 
a  portion  being  broken  out  from  the  middle;  Fig.  2  an 
interior  view  of  one  of  the  broom-heads,  showing  at  X  Y  Z 
certain  portions  in  section  on  the  lines  x  x,  y  y  and  z  z, 
respectively,  and  Fig.  3  a  plan  view  of  a  portion  of  a 
broom-head  and  of  the  parts  carried  thereby. 


CAMPBELL  S   SNOW-SWEEPER. 

Two  broom-heads  A,  are  employed,  keyed  upon  the 
broom-shaft  at  such  distance  from  each  other  as  the  length 
of  the  broom  which  it  is  desired  to  form  dictates.  Each 
head  A,  is  formed  with  a  series  of  radial  sockets  a,  the 
sockets  in  one  head  faciufj  those  in  the  other,  and  each 
socket  a,  terminates  at  its  b(JLtom — that  is  to  say,  near  the 
outer  face  of  the  broom-head— in  a  cylindrical  socket  a'. 


Fig.  2. 


CAMPBELLS   SNOW-SWEEPER. 


of  larger  diameter  than  the  width  of  the  socket  a,  as 
shown  in  Figs.  2  and  3.  Between  the  broom-heads  and 
parallel  to  the  shaft  extend  stout  bars  B,  hinged  together 
in  pairs  by  means  of  lugs  b,  and  the  rod  C.  The  ends  of 
these  bars  are  so  shaped,  as  shown  at  b'  b- ,  that  when  folded 
they  will  fit  into  the  sockets  a  a',  in  the  heads  A,  all  of 
the  bars  B,  being  of  course  of  the  same  length,  so  that 
there  are  as  many  pairs  of  hinged  bars  connecting  the 
heads  as  there  are  sockets  in  one  of  the  heads.     The  whisks 


or  sweeping-splints  D,  only  a  few  of  which  are  shown  in 
the  cuts,  are  bent  at  about  mid-length  and  pushed  over 
the  rod  C,  and  between  the  bars  B,  while  the  latter  are 
open,  until  a  sufficient  quantity  of  whisks  is  thus  hooked 
to  a  rod  C,  and  confined  between  its  bars  B,  when  the 
latter  are  folded  and  secured  in  the  folded  position  by 
means  of  bolts  E,  passing  through  lugs  b^,  secured  to  or 
formed  on  the  bars  B.  One  pair  of  bars  B,  with  their  rod 
C,  and  whisks  D,  are  termed  a  "  broom-section."  The 
section,  prepared  as  described,  is  then  placed  in  position 
by  its  ends  being  received  in  the  sockets  in  the  broom- 
heads  A.  It  will  of  course  be  understood  that  the  number 
of  sockets  in  the  heads  A,  and  consequently  the  number 
of  sections  which  go  to  make  up  a  broom,  may  be  varied 
within  certain  limits,  and  it  will  also  be  seen  that  the 
number  of  lugs  b,  and  bolts  E,  and  consequently  the  num- 
ber of  hinges  and  locking  means  provided  for  each  section, 
may  be  varied  according  to  the  length  of  broom  to  be 
formed.  In  most  cases  the  friction  between  the  parts  will 
alone  be  sufficient  to  keep  the  broom-sections  in  place  in 
the  heads  A.     If,  however,  this  should  in  any  case  be 
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thought  to  be  insufficient,  a  light  ring  or  hoop  may  be 
slipped  upon  the  head  A,  so  as  to  cover  the  enlarged  parts 
b'  b-,  of  the  sections,  thus  holding  them  against  any  acci- 
dental displacement. 

Figs.  4  and  5  refer  to  the  sweeper  as  covered  by  the 
second  patent.  This  invention  relates  to  such  machines 
in  which  relatively  stationary  oblique  brooms  are  em- 
ployed, either  alone  or  preferably  in  connection  with 
rotary  sweepers,  and  its  object  is  to  prevent  undue  strains 
upon  the  bolts  which  serve  to  hold  the  broom-supports  to 
the  frame-work,  and  particularly  to  the  pedestals. 

Fig.  4  is  an  elevation  of  the  novel  parts,  with  so  much 
of  the  ordinar)'  parts  as  is  necessary  to  indicate  their  rela- 
tion thereto,  and  Fig.  5  a  horizontal  section  on  the  linejrx 
in  Fig.  4. 

The  obliquely-placed  broom  A,  which  is  shown  only  in 
part  in  dotted  lines  in  the  cuts,  is  secured  at  its  outer  end 
to  a  stout  bar  B,  which  is  capable  of  sliding  in  the  lugs  i 
projecting  from  the  piece  C,  The  inner  end  of  the  broom 
(not   represented)  may  be  similarly  connected.     Means 


.y.c- 


AMERICAN    RAILROAD    JOURNAL. 


393 


are  provided  for  raising  and  lowering  the  broom,  as  indi- 
cated by  the  rod  a,  which  may  be  connected  to  suitable 
lever  mechanism  arranged  upon  the  frame  or  platform  M. 
It  will  be  seen  that  when  the  machine  is  moving  in  the 
direction  from  the  left  toward  the  right,  the  broom  push- 
ing against  the  snow  and  removing  it  from  the  track  in  a 
lateral  direction,  a  very  considerable  strain  or  thrust  is 
thereby  exerted  upon  the  broom,  which  thrust  is  of  course 
transmitted  through  the  bar  B,  to  the  piece  C,  so  that  if 
bolts  alone  are  relied  upon  for  securing  the  piece  to  the 
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pedestal  these  bolts  must  be  used  in  great  numbers  to 
prevent  their  being  sheared  off  by  the  thrust  or  being 
loosened  by  the  jars.  In  order  to  avoid  these  difficulties 
the  pedestal  D.  is  cast  with  raised  portions  to  receive  the 
sides  of  the  piece  C,  against  their  lateral  faces,  thus  re- 
ceiving the  entire  thrust  that  may  at  any  time  be  exerted 
through  the  broom  upon  the  piece  C.  In  this  manner  the 
entire  resistance  which  is  offered  to  the  broom  is  trans- 
itted  to  the  heavy  strong  casting  forming  the  pedest^, 
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and  through  it  to  the  frame  M.  The  bolts  c\  which  ac- 
cording to  this  construction  serve  only  to  hold  the  piece 
C,  up  to  its  place  in  the  recesses  formed  by  the  face  of  the 
pedestal  and  the  projections  d,  may  therefore  be  only  few 
in  number  and  comparatively  light.  ^^'/  '-[-.j^'-.':'/^.--: 
Figs.  6  and  7  refer  to  the  draw-bar  employed  upon  the 
snow-sweepers.  This  device  is  more  particularly  adapted 
to  that  class  of  machines  in  which  obliquely-placed  re- 
volving brooms  are  employed.  It  relates  to  the  construc- 
tion of  the  end  portions  of  the  sweepers,  and  consists  in  a 
peculiar  construction  of  braces,  whereby  not  only  great 
rigidity  of  the  parts  is  secured,  but  considerable  space 
gained,  so  that  the  proper  working  of  the  brooms  in 
throwing  the  snow  forward  and  sidewise  is  insured.     The 


rigidity  of  the  dash-board  is  also  increased  by  an  improved 
construction  of  the  stiffen  ing-ribs...;/     ,.,,:.  -. 

Fig.  6  is  a  side  elevation  of  one  end  of  a  snow-sweeper, 
and  Fig.  7  a  plan  of  the  same  on  a  smaller  scale. 

A  is  the  frame  of  the  sweeper.  It  is  covered  with  a 
floor  a,  having  a  raised  rim  of  boards  a'.  B  is  the  draft- 
bar,  formed  of  a  stout  piece  of  wood  bolted  to  the  cross- 
beams of  the  frame  A,  in  the  center  line  of  the  machine. 
This  draft-bar  extends  forward  a  considerable  distance 
beyond  the  end  cross-beam  A',  and  requires,  therefore,  to 
be  braced  strongly  against  lateral  strains.  This  is  effected 
by  means  of  the  curved  iron  bars  C,  which  have  their  rear 
ends  firmly  bolted  to  the  sides  of  the  frame  A,  while  their 
front  ends  bent  backward  apply  against  the  sides  of  the 
bar  B,  and  are  firmly  bolted  thereto,  as  shown. 

The  horses  are  attached  to  the  machine  by  means  of 
suitable  eveners  at  d,  which  are  projections  from  the 
L-shaped  piece  D,  one  arm  of  which  is  bolted  to  the  draft- 
bar  B,  the  other  arm,  carrying  the  projections,  being 
braced  by  the  iron  bar  D',  the  rear  end  of  which  is  bolted 
to  the  draft-bar  B,  as  shown.  .     .''  ^.'    :       r  -     j^  '^ 

Fig.  7  shows  in"  peculiarly  dotted  lines  the  position  of 
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the  revolving  broom.  When  the  machine  is  moving  from 
the  left  to  thfe  right,  the  snow  will  be  thrown  forward 
from  the  broom,  the  latter  revolving  in  a  direction  oppo- 
site to  the  running  wheels.  In  certain  circumstances  it  is 
important  that  the  snow  shall  be  thrown  well  forward, 
and  yet  that  it  shall  be  somewhat  confined.  For  this 
purpose  curtains  are  sometimes  attached  to  the  braces  C, 
depending  to  a  greater  or  less  distance  from  the  ground. 
It  will  now  be  seen  that  these  braces  C,  when  provided 
with  curtams,  offer  a  much  larger  space  into  which  the 
snow  may  be  thrown  than  if  they  were  made  to  extend  in 
straight  lines,  and  their  curved  shape  must  therefore  be 
considered  quite  an  important  element. 

The  dash-board  E,  rises  from  the  raised  front  rim  a'. 
It  is  preferably  made  of  thin  sheet-iron  strengthened  by 
wrought  iron  ribs  F.  These  latter  are  made  to  extend 
down  to  the  floor  a,  thus  serving  also  to  hold  the  rim- 
board  a',  in  a  vertical  position.  These  ribs  F,  at  the  point 
where  they  reach  the  floor  a,  are  formed  with  broadened 
seats  /,  from  which  extend  the  shanks  /',  passing  clear 
through  the  end  cross-beam  A,  and  being  secured  on  the 
underside  thereof  by  means  of  nuts,  as  shown.  This  con- 
struction affords  a  very  strong  and  reliable  support  for 
■^he  dash-board.  ' ;:  .    :  ";:y^.^■  ^.•.;  v.  ;.;,•■    ?':'%■   ■•.-•• 

Figs.  8  to  II,  inclusive,  refer  to  the  journal-box  for  the 
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snow-sweepers.  This  journal-box  may  be  advantageously 
employed  for  receiving  that  end  of  the  broom-shaft  which 
is  remote  from  the  driving  mechanism.  The  improved 
box  is  a  single  casting  and  forms  not  only  the  bearing  for 
the  shaft  but  has  a  grease-box.  means  for  attaching  the 
lifting-rod  and  a  lug  formed  with  an  eye,  whereby  it  is 
guided  upon  a  vertically-extending  bar. 

Fig.  8  is  a  longitudinal  section  ;  Fig.  9  an  end  view  seen 
from  the  side  on  which  the  shaft  enters  ;  Fig.  10  an  end 
view  seen  from  the  opposite  side,  and  Fig.  1 1  a  plan 
view. 

a' 
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The  mam  body  A.  of  the  box  is  formed  with  the  hole  or 
bore  for  receiving  the  end  or  journal  B',  of  the  broom- 
shaft  B.  At  the  mouth  of  the  bore  is  an  enlarged  por- 
tion a,  into  which  is  fitted  the  collar  or  flange  B-,  of  the 
shaft  B.  This  arrangement  not  only  tends  to  prevent  the 
entrance  of  dust  and  other  foreign  bodies  to  the  journal 
B,  proper,  but  also  retards  to  some  extent  the  loss  of 
lubricating  material,  in  ca.se  such  material  should  have 
been  supplied  too  liberally. 

From  the  main  body  A,  projects  in  a  lateral  direction 
the  lug  A',  having  a  hole  a',  which  when  the  box  is  put  in 
place  upon  the  machine  receives  a  guiding-rod  to  guide 
the  box  in  its  upward  and  downward  movements.  Above 
the  main  body  A,  is  formed  a  grease-box  A^,  which  does 
not,  however,  extend  the  extire  length  of  the  casting.     It 


is:.  II. 
Campbell's  sNow-swEEPER. 

communicates  through  one  or  more  holes  a-,  with  the 
interior  of  the  main  body,  whereby  the  journal  is  kept 
properly  supplied  with  lubricating  material.  A  suitable 
quantity  of  the  latter  is  placed  in  the  box  A'^,  which  is 
then  preferably  closed  by  a  cover  a*.  The  sides  of  the 
box  A2,  are  extended  forward  and  considerably  thick- 
ened, as  shown  at  A^,  forming  lugs  between  which  may 
be  received  the  opening-bar  (not  shown)  by  which  the 
box  may  be  raised  and  lowered  on  the  sweeper.  The  bar 
is  preferably  pivoted  to  the  lugs  A»,  by  a  pin  (not  shown) 
extending  through  the  holes  ^r*. 

Snow-sweepers  constructed  as  above  described,  and 
with  the  various  devices  mentioned,  are  claimed  10  per- 
form their  work  reliably  and  satisfactorily.  The  machines 
are  simple  in  construction  and  not  liable  to  derange- 
ment. 


Taggart's  Car-Coupling. 


Frank  J.  Taggart,  of  Adrian,  Mich.,  is  the  inventor 
of  an  improved  form  of  car-coupling,  the  construction 
and  operation  of  which  are  shown  in  the  accompanying 
cuts.  Fig.  I  is  a  vertically  longitudinal  section  of  the  de- 
vice, showing  the  draw-bar  in  position  after  it  has  entered 
the  draw-head  and  is  coupled,  dotted  lines  showing  the 
position  to  uncouple  ;  Fig.  2  an  end  view,  and  F'ig.  3  a  ver- 
tical cross-section  on  the  line  x  x  in  Fig.  i. 

A  is  the  draw-head,  provided  with  the  rectangular 
mouth  a,  having  outwardly  beveled  or  flaring  edges  a'. 
A'  is  a  shoulder  on  the  inner  lower  side  of  the  mouth  a, 
with  which  the  draw-bar  engages  to  effect  the  coupling. 
B  is  a  partition  or  buffer-head  extending  down  nearly  to 
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the  bottom  of  the  inside  of  the  draw-head,  its  lower  edge 
being  in  a  plane  with  the  upper  edge  of  the  shoulder  A'. 
Against  this  partition  the  draw-bar  strikes  when  it  enters 
the  draw-head  C  is  the  draw-bar,  having  shoulders  r, 
and  pointed  or  rounded  ends  c'. 

As  the  cars  come  together  the  pointed  end  of  the  draw- 
bar strikes  against  the  beveled  edges  of  the  mouth  a,  and 
is  guided  into  the  mouth,  the  draw-bar  being  so  placed 
that  the  shoulders  r,  are  on  its  under  side,  the  weight  of 
the  draw-bar  causing  it  to  drop  down  as  it  enters  the 
draw-head,  and  one  of  the  shoulders  c,  engages  with  the 
shoulder  A',  and  couples  the  cars,  the  partition  B,  limit- 
ing the  distance  the  draw-bar  enters  the  draw-head. 

D  is  a  releasing-lever  fulcrumed  at  ^/,  and  having  the 
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arm  D',  projecting  under  the  partition  B,  and  completely 
filling  the  bottom  of  the  outer  end  of  the  draw-head. 
When  this  lever  is  raised,  its  upper  side  is  in  a  planewith 
the  upper  edge  of  the  shoulder  A',  as  shown  in  dotted 
lines  in  Fig.  i,  The  inner  arm  of  the  lever  is  connected 
by  a  rod  E,  with  the  crank-arm  d-,  by  means  of  which  the 
lever  is  operated.  The  crank-arm  is  secured  to  the  end 
of  the  car,  and  any  suitable  device  may  be  used  for  lock- 
ing it  so  as  to  hold  the  lever  in  any  desired  position. 

When  it  is  desired  to  uncouple  the  cars,  the  crank  is 
turned  down,  forcing  the  inner  end  of  the  lever  down  and 
raising  the  arm  D',  which  lifts  the  draw-bar  and  releases  it 
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from  engagement  with  the  shoulder  A',  and  uncouples  the 
cars.  ■■■:■■-'■.■;  •■'  ■■;■••■  '■'-'".''  :■■■':■■':';"-■■■':■'■  '::'■■■■'.-■''  '  '-'-''  v--, 

G  is  a  metal  retaining-strap  secured  to  the  outer  end  of 
the  lever  D,  and  when  this  outer  end  is  lowered  the  strap 
engages  with  the  top  of  the  draw-bar  and  prevents  it  from 
getting  out  of  position.  This  strap  also  serves  to  hold 
the  draw-bar  in  position  to  enter  the  draw-head  of  an  ap- 
proaching car,  and  by  raising  or  lowering  the  lever  the 
draw-bar  can  be  given  the  proper  pitch.  The  beveled 
edges  of  the  mouth  of  the  draw-head  permit  the  draw-bar 
to  enter  the  mouth  of  the  draw-head  of  an  approaching 
car  at  any  angle.  This  is  a  great  advantage,  especially  in 
coupling  cars  in  which  the  draw-heads  are  in  difl[erent 
planes.  If  desired,  instead  of  the  retaining-strap'a  mov- 
able jaw  secured  by  suitable  guides  to  the  top  of  the 
inner  sides  of  the  draw-head  and  operated  by  a  spring 
may  be  used,  the  spring  forcing  the  jaw  down  on  top  of 
the  draw-bar. 

H  is  a  pin-hole  in  which  a  pin  can  be  inserted  when  it 
is  necessary  to  couple  with  a  car  using  the  old  style  of 
link-and-pin  coupler,  A  pin-hole  can  also  be  made  in 
either  end  of  the  draw-bar,  as  shown  in  dotted  lines.  It 
will  thus  be  seen  that  with  this  invention  the  operation 
of  coupling  and  uncoupling  can  be  eflfecied  without  going 
between  the  cars,  as  it  is  only  necessary  to  turn  the  crank 
to  place  the  draw-bar  in  position  to  couple  or  uncouple. 

The  inventor  claims  that  this  form  of  coupling  is 
simple,  durable  and  efficient,  and  can  be  readily  attached 
to  any  form  of  car  at  small  expense,      >'    :    -  -    .  ■  / 


Pitcher's  Spark-Arrester. 


John  M.  Pitcher,  of  Sugar  Creek,  Ind.,  is  the  inventor 
of  an  improved  spark-arrester  for  use  on  locomotives, 
stationary  or  portable  engines,  the  construction  and 
operation  of  which  are  shown  in  the  accompanying  cuts. 
Fig.  I  is  a  side  view  of  a  boiler  with  the  device  attached  ; 
Fig.  2  a  vertical  cross-section  of  Fig.  i,  on  the  line  X  X, 
and  Figs.  3  and  4  represent  modifications  of  the  spark- 
arrester,  in  sectional  view,  as  applied  in  Fig.  1, 
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In  Fig.  i,d  indicates  in  dotted  lines  the  boiler,  with  the 
ordinary  fire-box  /d,  bridging  dfi,  and  fiues  7/.  a  is  a 
drum  or  jacket,  constructed  of  sheet  or  boiler-iron,  of 
any  desired  strength,  and  made  in  three  sections.  The 
central  section  a,  is  a  plain  cylinder.  The  two  end  sec- 
tions a'  and  a^,  are  conical.  These  sections  are  firmly 
riveted  together  to  form  a  steam-tight  casmg  around  the 


boiler,  when  attached  thereto  at  the  two  ends,  as  indi- 
cated in  the  cuts,  and  supported  by  a  suitable  frame.  C 
is  a  collar  attached  to  the  boiler  over  the  bridging-cham- 
ber dfi,  and  C  is  a  collar  attached  to  the  top  of  the  section 
a'  of  the  drum  <f.  to  receive  the  spark-arrester  s/>,  which 
consists  of  three-sections  of  pipe,  i,  2  and  3.  Section  i  of 
this  pipe  fits  over  the  collar  C,  and  receives  the  sparks  and 
smoke  from  the  bridging-chamber  />d,  as  indicated  by  the 
arrows,  discharging  the  same  into  section  2  of  the  arrester, 
through  which  the  spaiks  and  smoke  pass  and  discharge 
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into  the  chamber  cA.  Sections  i  and  2  of  the  spark- 
arrester  may  be  connected  at  the  upper  ends,  as  indicated 
in  Figs.  I,  2  and  3.  In  either  case  a  discharge-pipe  3.  is 
so  arranged  that  one-half  thereof  extends  over  the  ascend- 
ing section  i,  and  the  other  half  over  the  descending  sec- 
tion 2,  of  the  spark-arrester,  as  shown.  c/>  is  a  cap  made 
to  fit  over  the  top  of  section  3,  provided  with  a  hinge,  by 
means  of  which  it  is  opened  and  closed  at  will,  r  is  a  smoke- 
stack attached  to  section  a',  of  the  drum  tf,  and  communi- 
cating with  the  chamber  cA.  st  is  an  exhaust-steam  pipe 
through  which  steam  or  air  is  injected  into  the  bridging- 
chamber  dd.  The  chamber  ch,  is  so  adjusted  as  to  leave  a 
larger  space  above  than  below  the  boiler,  as  indicated  in 
Fig.  2. 

The  ascending  section  of  the  spark-arrester  sp,  is  placed 
over  and  perpendicular  to  the  bridging-chamber  dh,  and 
joined  to  the  descending-section  2,  at  the  upper  end. 
Section  2  inclines  downward  and  connects  with  the  cham- 
ber ck,  of  the  drum  d.  Sections  i  and  2  connect  with 
section  3,  which  is  so  arranged  as  to  project  half  over  the 
ascending  and  half  over  the  descending  sections,  and  is 
provided  with  a  hinged  cap  cp,  which  can  be  opened  and 
closed  at  will.  The  space  between  sections  i  and  2  of 
the  spark-arrester  is  covered  by  a  concave  sheet,  as  shown 
in  Figs.  3  and  4.  '^^  ,-■-,:. 

The  method  of  operating  the  device  is  as  follows  :  Re- 
fore  firing  up.  the  cap  (p,  is  opened,  which  allows  the 
smoke  to  issue  through  section  3  of  the  arrester.  When 
sufficient  steam  has  generated  to  set  the  machinery  in 
motion,  the  cap  cp,  is  closed  and  the  exhaust-steam  is 
injected  into  the  chamber  bb,  through  the  steam-pipe  st, 
creating  a  draft,  which  forces  the  smoke  and  sparks  up 
through  section  i  of  the  spark  arrester,  down  through  sec- 
tion 2,  and  into  the  chamber  c/i,  as  indicated  by  the  arrows. 

It  is  claimed  by  the  inventor  that  his  device  is  simple 
in  construction  and  reliable  in  action,  and  that  by  iis  use 
a  considerable  economy  in  fuel  is  effected. 
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Ries'  Automatic   Alarm,  Signaling   and   Safety    Devices 

for  Railways. 


Elias  E.  Ries.  of  Baltimore,  Md.,  is  the  inventor  of  an 
improved  alarm  signaling  and  safety  system  for  railways, 
which  is  herewith  illustrated  and  described.  The  inven- 
tion is  designed  not  only  to  promote  safety  in  the  running 
of  trains  by  giving  automatic  warning  to  the  engineer 


code  of  audible  signals,  and  the  mechanism  is  operated  to 
give  these  several  signals  by  means  of  inclined  planes  of 
corresponding  different  heights  arranged  at  the  proper 
points  along  the  railway.  The  crossing  and  station  in- 
clines are  fixed,  but  the  switch  and  drawbridge,  as  well  as 
the  train-stopping  inclines,  are  movable  or  pivoted,  and  so 
arranged  that  upon  opening  the  switch  or  draw  the  in 
clines  will  be  brought  into  a  position  to  enable  the  contact- 
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in  case  of  danger  of  any  kind  on  the  track  ahead  of  him, 
and  by  bringing  his  train  to  a  standstill  if  the  warning 
signal  or  signals  are  disobeyed,  but  also  to  prevent  injury 
to  persons  or  property  at  road-crossings  and  other  points 
by  giving  early  and  positive  warning  of  its  approach. 
Briefly  stated,  the  objects  of  the  invention  are  as  follows  : 
First,  to  give  warning  of  the  approach  of  a  train  to  per- 
sons at  road-crossings,  stations  and  curves,  by  means  of 


Fig.  I. 
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wheel  on  the  engine  to  ascend  them  and  operate  the  sig- 
naling mechanism. 

In  the  accompanying  cuts,  Fig.  i  is  a  plan  view  of  a 
railway  switch,  showing  the  movable  switch-incline  and 
the  method  of  connecting  it  with  the  switch-rails  ;  Fig.  2 
a  side  elevation  of  the  fixed  crossing  and  station  inclines ; 
Fig.  3  a  side  elevation,  with  part  of  its  casing  removed,  of 
the  form  of  incline  shown  in  Figs,  i  and  4;  Fig.  4  a  general 
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the  usual  whistle  signals,  given  automatically  at  a  uniform 
distance  from  such  points ;  second,  to  give  warning  to  the 
engineer  himself  in  case  of  danger  ahead  from  a  misplaced 
switch,  open  drawbridge,  or  similar  cause,  in  the  ev-ent  of 
his  failing  to  notice  and  obey  the  ordinary  visible  signals 
usually  placed  at  such  points;  and  third,  to  stop  the  train 
automatically  by  cutting  off  the  steam  supply  and  apply- 
ing the  brakes,  in  case  the  engineer,  through  disability. 


view,  in  three  parts,  of  a  drawbridge  with  its  approach, 
showing  the  distant,  intermediate  and  train-stopping  in- 
clines and  their  operating  mechanism ;  Fig.  5,  a  side 
elevation  of  a  locomotive,  giving  a  general  view  of  the 
signal  mechanism  and  train-stopping  apparatus,  and  show- 
ing an  incline  alongside  the  track  in  an  elevated  position  ; 
Fig.  6  a  front  view,  with  the  cover  removed,  of  the  signal 
machine  carried  on  the  locomotive,  and   Fig.  7  an  end 
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negligence  of  other  cause,  allows  the  train  to  proceed 
after  being  warned  by  an  audible  "  misplaced  switch  "  or 
"open  drawbridge  ■'  signal  to  bring  his  train  under 
control.  ^ 

In  order  to  carry  out  these  objects,  each  locomotive  is 
provided  with  an  automatic  signaling  mechanism  arranged 
to  give  upon  the  locomotive  whistle  any  desired  one  of  a 


view  of  the  same  with  part  of  the  case  removed.  Fig.  8  is  a 
detail  view  of  the  signal-wheels  and  a  diagram  of  the  re- 
spective signals  given  by  them. 

Referring  to  Fig.  5,  B  is  a  vertically  guided  sliding- bar 
having  a  friction-roller  C,  at  its  lower  extremity,  its  upper 
end  being  connected  to  the  rack-bar  of  the  signaling 
machine.    A  spiral-spring  D,  bears  downwardly  again-t  a 
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collar  E,  on  the  sliding-bar,  the  downward  movement  of 
the  bar  being  limited  by  the  stop  e^,  so  that  the  wheel  C, 
in  its  lowest  position  is  nearly  two  inches  above  the  rail 
surface,  sufficient  to  enable  it  to  clear  all  frogs,  switch- 
rails,  etc.,  along  the  line..-      ■■:' j'V':'://}i'-' ^./.' /'■.''  -'■^r  ':.._- 


ing  the  descent  of  the  slidfrirg  bar  to  its  normal  position. 
The  signaling  machine,  shown  in  Figs.  6  and  7,  is  pro- 
vided with  five  signal-whet'ls,  J,  J',  J-.  J^,  J*,  shown  in 
detail  in  Fig.  8,  each  of  which  is  capable  of  giving  upon 
the  locomotive  whistle  a  signal  corresponding  in  form  to 
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At  a  distance  of  500  yards  from  each  road-crossing  and 
station,  an  incline  of  the  kind  shown  in  Fig.  2  is  fixed,  the 
crossing  incline  being  six,  and  the  station  incline  seven 
inches  in  height  above  the  rail  surface.  When  the  roller 
C,  and  rod  B,  are  lifted  in  passing  over  one  of  these  in- 


the  elevations  and  depressions  on  its  periphery.  These 
wheels  are  placed  together  on  the  same  shaft,  on  w^hich 
they  are  free  to  revolve.  Above  the  signal-wheels,  secured 
to  the  sleeve  B-,  is  the  signal-lever  L.  whose  outer  end 
is  connected  with  the  whistle  lever  7a.    The  rack-bar  that 
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clines,  the  only  mechanical  work  done  is  to  compress  the 
spring  D,  The  signaling  machine  is  operated,  a//er  the 
wheel  has  left  the  incline,  by  the  ^ction  of  the  spring  in 
expanding,  the  particular  signal  corresponding  to  the 
height  of  the  incline  being  given  upon  the  whistle  dur- 


enters  the  machine  engages  with  a  toothed  pinion,  which 
with  the  notched  cam  H,  is  keyed  to  the  shaft  supporting 
the  signal-wheels.  When  the  rack  is  lifted  by  a  '"  crossing "' 
incline,  the  pinion  G,  and  cam  H,  will  be  revolved  until 
they  have  made  one  revolution,  whereupon  the  pawl  ^, 
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will  fall  into  the  notch  h' ,  as  shown,  the  signal-wheels 
meanwhile  remaining  quiet.  The  spring  D,  will  now  force 
the  bar  B,  downward,  revolving  the  pinion  G,  in  the  op- 
posite direction,  and  with  it  the  cam  H,  and  the  signal 
wheels.     The  elevations  on  the  first  wheel  J,  will   now 


:::«r/ 


Fig.  6. 
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successively  elevate  the  inner  end  of  the  signal  lever  L, 
thus  causing  it  to  sound  the  "  road-crossing  "  signal  (two 
long  blasts  followed  by  two  short  blasts)  upon  the  whistle 
W.  The  descent  of  the  bar  B.  is  regulated  and  rendered 
uniform  by  means  of  an  air-cylinder,  not  shown  in  the 
cuts,  whose  piston-rod  is  attached  to  the  upper  end  of  the 
rack-bar  B. 
To  the  rack-bar  B,  is  secured  a  transferring  cam  B', 


the  second  or  "station"  signal-wheel  J'.  The  lexer  is 
held  in  this  position,  while  the  wheel-,  aie  revolving,  by 
one  of  the  teeth  of  the  lever  N^.  Just  before  the  revolu- 
tion is  completed,  however,  a  pin  B"*,  on  the  rack  depresses 
a  projection  B*,  of  the  lever  N^,  and  thereby  releases  the 
signal-lever,  which,  under  the  pressure  of  a  spiral-spring 
on  the  shaft  /,  immediately  resumes  its  normal  position 


Fig.  7.  : 

RIES'    AUTOMATIC   ALARM,    SIGNALING    AND   SAFETY   DEVICES     ' 

FOR    RAILWAYS.  I 

over  the  wheel  J.  In  this  manner,  for  each  additional 
inch  that  the  sliding-bar  is  lifted  above  the  first  four 
inches  necessary  to  a  revolution  of  the  signal-wheels,  the 
signal-lever  is  moved  to  a  corresponding  different  wheel. 
Figs.  3  and  5  represent  two  forms  of  movable  inclines 
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having  its  upper  end  tapered  on  one  side.  When  the 
sliding-bar  is  elevated  by  a  "station  "  incline,  the  point 
of  this  wedge  enters  through  a  slot  in  the  shaft  /,  and 
moves  the  sleeve  B^,  forward  until  the  signal-lever  is  over 


for  switches,  drawbridges,  etc..  the  former  consisting  of 
two  counter-weighted  arms  U  U'.  capable  of  being  elevated 
by  a  slight  forward  motion  of  the  shoe  U',  in  the  enclos- 
ing case  U,  and  the  latter  being  arranged  to  move  bodily 
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in  a  vertical  plane,  when  the  small  wire  connecting-cable 
( ,  is  moved.  When  the  inclines  are  elevated,  their  weight 
and  the  pressure  of  the  sliding-bar  B.  is  sustained  by  the 
shoe  U*.  and  the  pins  /*  /*,  respectively,  and  ample  pro- 
vision is  made  to  compensate  for  variations  in  the  length 
of  cable  due  to  expansion  or  contraction.,.  ■:^-- _''[■■-.:"  ■.^jy'^^ 

Fig.  I  illustrates  the  track  apparatus  as  applied  to  a 
switch.  The  case  U,  is  embedded  in  the  road-bed  at  a 
distance  of  400  yards  from  the  switch.  The  free  end  of 
the  signal-wire  c,  that  connects  with  the  interior  shoe  U-. 
— which  in  this  instance  faces  in  an  opposite  direction 
from  that  shown  in  Fig.  3 — is  attached  to  one  arm  of  a 
bell-crank  lever  /',  whose  other  arm  is  secured  to  the  bar 
/B,  connecting  with  the  switch-lever.  When  the  switch- 
rails  are  at  safety,  as  shown,  the  cable  r,  is  drawn  forward, 
and  the  actuating  spring  x,  is  compressed.  If  now  the 
tension  on  the  cable  is  relaxed  by  moving  the  switch  to 
the  siding,  or  if  the  cable  should  be  accidently  broken, 
the  spring  x,  will  draw  forward  the  shoe  U^,  and  elevate 
the  arms  U  U',  to  the  proper  height  for  giving  a  "  mis- 
placed switcl^"  signal  on  the  whistle  of  a  passing  locomo- 
tive. When  the  switch-rails  are  again  moved  to  the  main 
track,  the  shoe  U^,  is  drawn  back,  and  the  signal-arms 
descend  to  their  normal  position. 

When  the  sliding-bar  B,  on  the  engine  is  lifted  by  a 
•'  down-brakes  "  incline,  which  is  the  highest  of  the  series, 
the  collar  E,  is  raised  sufficiently  high  to  come  in  contact 
with  and  lift  one  arm  of  the  bell-crank  lever  O,  whose 
other  arm  is  then  operated  by  means  of  rods  g  and  ^',  re- 
spectively, to  cut  oflf  the  supply  of  steam  to  the  cylinders 
and  apply  the  air,  vacuum  or  other  brakes  to  the  train. 
The  arm  of  the  bell-crank  lever  O,  is  caught  and  retained 
in  position  by  one  of  the  teeth  ^*.  on  the  lever  O',  until 
released  by  the  engineer.  ^  > 

It  should  be  stated  that  the  sliding-bar  B,  and  the  sig- 
naling and  train-stopping  apparatus  on  the  locomotive 
are  placed  as  shown  in  Fig.  5,  in  order  to  facilitate  de- 
scription, an  entirely  different  arrangement  being  em- 
ployed in  practice.  -  y      >    l^    -;'  -    :^   r 

Fig.  4  shows  a  number  of  inclines  operated  by 'the  same 
cable.  An  inclined  guide-rail  V^,  normally  holds  back 
the  bar  V,  against  the  downward  pull  of  the  weight  7>. 
When  the  draw  V^,  opens,  the  guide-rail  V^*,  gradually 
recedes  and  allows  the  weight  7/,  to  descend  and  elevate 
the  alarm  inclines.  The  operation  of  this  system  of  sig- 
nals is  as  follows  :  When  a  locomotive  approaches  an 
open  drawbridge,  it  first  comes  to  the  distant  incline  U', 
which  gives  a  "  drawbridge  "  alarm  upon  the  whistle,  and 
is  a  signal  to  the  engineer  to  continue  at  slower  speed  to 
the  next  inchne.  Should  the  draw  be  closed  in  the  in- 
terval, the  second  incline  U,  will  give  no  signal,  and  the 
engineer  will  continue  his  way  unobstructed  across  the 
bridge.  Should  the  draw,  however,  be  still  open,  this  in- 
cline will  repeat  the  alarm  on  the  whistle,  upon  which  the 
engineer  will  come  to  a  full  stop  before  reaching  the 
"down-brakes  "  incline  T,  within  hearing  and  in  view  of 
the  gong  Y^,  and  the  home  signal  Y.  The  train  will  re- 
main here  until  the  bridge  closes,  whereupon  the  alarm- 
inclines  descend,  the  signal-arm  Y',  and  lamp  Y^,  return 
to  the  "safety"  point,  and  the  gong  Y*,  rings  to  call  the 
engineer's  attention  to  the  fact  that  the  track  is  clear,  and 
that  he  may  proceed.  Should  the  engineer,  however,  fail 
to  obey  the  warning  signals  of  his  whistle  and  continue 


past  the  intermediate  incline  U,  without  stopping,  when 
the  bridge  is  open,  the  train  will  be  automatically  stopjied 
upon  reaching  the  alarm-incline  T,  which,  in  the  manner 
before  described,  shuts  off  the  steam,  puts  on  the  brakes, 
and  gives  a  "  down-brakes  "  signal  on  the  whistle  W,  of 
the  locomotive.    ;     ;  ;  .  ' :;;:/;:;  ■;./;"'  ,";'•.,  ■'■.■''■..  ^  ;  ;  .;■/:.; 

From  what  has  been  said  it  wilt  be  seen  that  this  sys- 
tem of  signaling  and  safety  devices  can  be  applied  to  pre- 
vent accident  and  to  facilitate  the  movement  of  trains  in  a 
number  of  other  ways  in  addition  to  those  described,  and 
It  is  therefore  unnecessary  to  dwell  upon  its  particular 
advantages.  ';.,  ■:      "  ^'/^?.■  '  ■:  V'r^':^:;'' ...;;K  ;.  -  ■■.  ;X;^v  ^^^^ 

The  invention  is  stated  to  be  only  the  beginning  of  a 
new  departure  in  methods  of  railway  signaling,  and  a 
number  of  other  applications  are  now  pending  before  the 
Patent  Office  embracing  several  important  improvements. 
The  letters  patent  for  the  inv^ention  above  described  con- 
tain 75  claims,  nearly  all  fundamental  in  their  character, 
and  patents  have  already  been  taken  out  in  all  the  princi- 
pal foreign  countries.  The  apparatus  has  been  and  is 
still  being  thoroughly  tested,  with  highly  satisfactory  re- 
sults, on  one  of  the  Baltimore  railways,  and  the  inventor, 
a  young  mechanical  and  electrical  engineer  of  Baltimore, 
expects  very  soon  to  have  the  system  in  practical  daily 
operation.  Any  further  information  regarding  this  sys- 
tem can  be  obtained  from  the  Ries  Automatic  Railway 
Signal  and  Safety  System,  A.  H.  Henderson,  general 
manager,  Baltimore,  Md.        -,,.  . 


Newton's  Steam-Trap. 


Robert  Newton,  of  Providence,  R.  I.,  is  the  inventor 
of  an  improved  form  of  steam-trap,  which  is  herewith 
illustrated  and  described.  The  device  is  of  that  class  of 
steam- fixtures  which  are  designed  to  discharge  the  water 


of  condensation  without  allowing  any  escape  of  steam  ; 
and  the  object  of  the  invention  is  to  increase  the  rapidity 
of  action  of  this  class  of  devices  and  to  economize  the 
amount  of  space  required  by  the  floating  chamber;  also, 
so  to  place  the  valve-chamber  and  the  inlet  that  they  shall 
be  below  the  water-level,  and  thus  produce  a  better  lubri- 
cation of  the  valve  and  a  more  thorough  separation  of  the 
liquid  of  condensatson  from  the  steam.     ■     ..;.;.        r:;      :   .; 

The  accompanying  cut  shows  the  device  in  longitudinal 
vertical  section. 

A  is  the  tank  or  receptacle  in  which  the  water  of  con- 
densation is  collected,  and  in  which  the  valve  is  operated. 
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B  is  the  cover  of  the  tank,  C  the  tubular  inlet,  and  D  the 
outlet,  the  water-line  bein^  indicated  by  a  broken  line  on 
a  level  with  the  outlet  throuj^h  which  the  water  escapes, 
and  by  which  the  water-level  is  maintained.  At  one  end 
the  inlet  C.  extends  throup^h  the  side  of  the  tank  and 
carries  a  flange  or  shoulder  c,  between  which  and  the 
inner  surface  of  the  side  of  the  tank  any  suitable  packing 
maybe  placed.  The  opposite  end  of  the  inlet  is  provided 
with  a  valve-chamber  r',  to  which  a  tubular  elbow  E,  is 
movably  attached.  G  designates  a  tubular  arm  or  pipe 
which  connects  the  elbow  F,  with  the  floating  chamber 
H.  This  chamber  is  of  cylindrical  form,  and  is  braced 
internally  by  two  rings  A  h.  The  chamber  is  also  pro- 
vided with  the  small  hole  h\  through  which  the  chamber 
is  gradually  filled.  I  is  the  discharge-pipe  or  vomit.  J  the 
weight  for  the  chamber  H,  and  K  the  drip-pipe,  the  outer 
end  of  which  is  closed  by  a  valve  k,  which  opens  out- 
wardly.    -  ;. 

Ry  the  peculiar  construction  above  described  the  inlet 
and  its  valve  are  submerged,  and  thus  a  more  petfect  dis- 
charge of  the  water  of  condensation  is  effected,  while  at 
the  same  time  the  valve  is  lubricated.  When  the  water 
of  condensation  is  to  be  discharged,  it  escapes  through 
the  pipes  I  and  K,  and  hence  a  very  rapid  action  is  pro- 
duced. The  chamber  H.  by  its  cylindrical  form,  not  only 
affords  an  opportunity  for  the  use  of  the  weight  J.  but 
occupies  much  less  space  than  if  formed  otherwise.  This 
chamber  may  be  used  with  either  the  outlet  I,  or  the  out- 

^     DAVIS' 

Improved   Electro-Magnet 

For  Railway  and  other  Signals. 

By  means  of  this  improved  instrument,  a-  full  description  of 
which  was  published  in  the  November  Journal,  the  armature 
which  carries  the  signal  will  be  turned  into  one  position  when- 
ever the  circuit  is  closed,  and  automatically  turned  back  by  a 
suitable  spring  whenever  the  circuit  is  open,  provided  one 
Electro-Magnet  is  used  ;  while  if  two  Magnets  are  used  the  po- 
sition of  the  signal  will  depend  entirely  upon  the  current  that 
passes  through  either  one  of  the  Magnets. 

The  Magnet  can  also  be  placed  in  any  position  to  operate  all 
the  different  kinds  of  signals  either  in  revolving  or  lifting. 

It  is  especially  adapted  for  use  in  railway  signaling. 

The  inventor  will  dispose  of  this  valuable  patent  at  a  low 
figure.     Address 

WILLIAM    E.  DAVIS, 

571  Third  St.,  Jersey  City.  N.J. 


let  K,  alone,  and  still  maintain  the  advantage  of  rapid 
discharge. 

The  purpose  of  the  weight  J.  is  to  steady  the  action  of 
the  chamber  H,  and  in  order  to  insure  the  proper  action 
of  the  weight  it  is  rendered  adjustable  upon  the  chamber 
by  means  of  bolts  which  work  through  elongated  slots  in 
the  weight,  and  by  which  the  weight  is  secured  to  the 
chamber.  The  end  of  the  weight  is  recessed  so  as  to 
permit  of  the  movements  of  the  weight.  These  features 
are  shown  in  the  cut,  and/  by  them  the  action  of  the 
weight  in  facilitating  the  fall  and  retarding  the  rise  of  the 
chamber  is  properly  regulated.  '  .•).-;• 

This  device  is  now  controlled  by  the  Providence  Steam- 
Trap  Company,  of  Providence,  R.  I. 


A  BOILER  has  been  made  in  France  in  which  the  metal- 
lic surface  exposed  to  fire  does  not  touch  the  water.  The 
boiler,  it  is  said,  cannot  become  red  hot,  but  is  enveloped 
all  over  by  the  same  temperature.  The  vaporization  is 
very  great,  and  the  last  drop  of  water  can  be  cpnverted 
into  steam  without  any  danger  of  explosion.        I 

The  attention  of  the  readers  of  the  Journal  is  directed 
to  the  advertisement  of  Mr.  S.  Davis'  Safety  Truck-Ap- 
pliance, appearing  in  this  issue.  Mr.  Davis'  device  appears 
to  be  receiving  the  unanimous  endorsement  of  the  Cana- 
dian press,  and  indications  point  to  its  early  adoption  by 
a  number  of  leading  railways. 

•    "         i 

Cuneo's  Car-Coupling. 

Simple,  Automatic  in  its  Action,  and  applicable 
to  any  form  of  Railway-Car. 


Cars  employing  this  Coupling  can  be  coupled  to  cars  using 
the  old  link-and-pin  coupler. 

An  illustrated  description  of  this  valuable  Coupling  appeared 
in  the  American  Railroad  Journal  for  December,  1885.. 

Full  particulars  will  be  furnished  by  addressing    '   1,  , . 

,  JOHN  CUNEO, 

VlcksburiCt  Miss. 


WOLvCOTTB 


PATENT 


Dumping-Car  and  Car-Dump. 

This  invention  furnishes  a  means  for  unloading  Grain,  Coal,  Ores,  and  other  Freight,  from  Platform, 
Gondola  or  Box-Cars,  and  by  its  use  one  or  more  Cars  can  be  dumped  at  the  same  time  by  an  extended 
Dump-Track  which  may  be  coupled  out  to  any  desired  length. 

A  full  description  of  both  devices,  with  their  application,  was  published  in  the  November  Journal. 

For  particulars,  address  the  Inventor  and  Patentee, 

ANSON  WOLCOTT,  Woicott,  Ind^ 
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General  Offices  THE   ROTE  AUTOMATIC   BRAKE  COMPANY, 

•■..:•,;.,,;  M.KiiSfi'E.v.T),  Ohio,  November jd,  1884.     .-.       :  ?i 

To  the  WesHnghouse  Air  Brake  Company,  Pittsburgh,  Pa.:   .  .     ^  ;  ':  ^^    ?• ;         J:  J 

Gentlemen: — Understanding  from  your  published  announcements  that  you  recommend  your  brake  for  freight-train  use 
we  respectfully  invite  you  to  a  complete  and  searching  public  test  of  its  merits  in  competition  with  the  Rote  Automatic  Brake 
This  test  to  be  made  in  so  complete  and  critical  a  manner  as  to  show  all  the  railroads  of  the  country,  as  well  as  the  Railroad 
Commissioners  of  the  various  States,  which  of  the  two  brakes  is  the  one  which  should  be  ustd  ;  for  the  test  will,  we  are  certain,  ' 
leave  no  doubt  in  the  minds  of  any  witnessing  it.        v  •  >  -  ••  ^  ■ ;  ^^v,        V -"^  A'^  '"       :^;     <  .;v'^:"'    ;:•=■.  \        :-.;-' 

To  insure  the  proper  management  of  the  test  we  suggest  that  you  chooSie  one  person,  we  another,  and  these  two  a  third 
person,  all  three  to  be  well  known  as  capable  and  honorable  rolling-stock  experts,  to  conduct  the  test,  their  expenses  to  be 
jointly  borne  by  you  and  by  us. 

An  invitation  to  witness  the  test  to  be  extended  to  the  General  Officers  of  Railroads  and  all  State  Railroad  Commissioners   ! 
to  the  members  of  the  National  Car-Builders  Association,  and  to  the  Railroad  and  daily  press.     ? ,  j  :  ;     ";:"/:: 

The  test  to  be  at  such  time  and  place  as  may  be  mutually  agreed  upon,  but  we  suggest  that  tlie  proper  place  would  be  on 
some  road  having  high  grades  and  sharp  curves,  so  that  both  brakes  may  have  as  hard  and  complete  a  test  as  possible.     As 
is  necessary  to  make  the  test  searching  and  complete,  and  as  all  railroads  wish  to  increase  the  length  of  their  trains  and  only 
wait  for  a  brake  which  will  enable  them  to  do  so,  we  think  each  train  should  be  made  up  of  50,  60  or  70  cars,  as  you  may  prefer, 
or,  if  you  think  best,  of  even  more  cars.  ,•  ^\^     •;j;-^.     V'      y  ;V     -     ;  ;     '."'^.~''  •  '.;,>''■':.'.:.■■; 

Your  company  to  supply  your  train  and  engines,  we  to  supply  ours.  -  ''   :'-:-':'^^''\  l:r  -''/:':/  ■■'/'"}:r^   ;    '    ■' 

.     The  following  points,  among  others,  to  be  considered  and  reported  upon  :  -  ^  ^^'.    .-.'^v  :'*■;:       ^  " 

.      Cost  of  equipping  trains.  :,  *        •  .    .     v:  :    .     .; 

Simplicity.        :•'■•'■■ '^''^  •-■:,/■'  ^r-:' :\ '-.-:.;;■■■,  ^^'■':---^   ■:'''.■- .y   'v.  "  ■    ■■ 'A-.' /  y  v  *"-         ;  "   ; '■  "    -    '-  >'.  ""-■'-'V; ,'..:;,    ■--'..'■■.'■;/."■■■ '\ '': 
''^    Freedom  from  breakage. 'J.;;-  \  „:■;■';•■-,•  ./'^,  ;/■';;;  _..  -  •:^'  ;.- ^^- ••;-■■  "..:'V'  ^  "■,■-"■.■'•"   /V-;'    ":;    \'  ::":■-     .■/ 

."  , :     Certainty  of  action.  ;-...-:    ,  '  ^-i:-:. "   ~:  v-.  . ; ';.■  -    s-;  ...■--. ;.-;.'    -';.-■■_■•;;■- -—        -■"''■."/"-■".■-;•■'"/   --'.... 

^■v    Effectiveness.  ,   ':- ^. '  T  >"::         V-;  :■'..■■  ..^.^^/v\.^.  \-"-';/"v./-A   '.■■/":      -;.'. '.;;;■•■■-}'''■,■■  v'v  ■.■>•     ■       *        _  "' ■ 

Cost  of  maintaining.  ;  :^  ,  ;:V  ■■^-    •-■^'-V'S^  ;■■:■;'::.■-    :,v-  '-V:' ^      '.■'^:".--- ■■'.■"  "'  ■";•,•      ■/-■"'*    '■.';'''■■'■■'    '  ''  '  i  ■  -■■' 

-  _,     "Flatting"  of  wheels.  ■---■■.•;/.-.}     ^  -^.V  : ';'■• :     ^  >:-''^  ■'■•-''''':     -^^  ■■  ''''-^^^  :.  ;    .V:"       -    ''-:',:.= 

Any  other  points  submitted  by  you  or  by  us  in  writing  to  be  added  to  the  above.  ?  ;  ,  : 

The  brakes  or  trains  are  to  be  tested  in  every  manner  and  under  all  conditions  which  practical  railway  service  may  suggest, 
tncloding  yard  as  well  as  line  service. 

Among  others  the  following  tests  are  to  be  applied  to  both  trains  :  "     ,.■:.,... 

ist. — Each  train  is  to  be  (part  of  the  time)  run  by  engineers  and  crews  who  have  never  operated  either  brake  and  who  are 
wholly  unfamiliar  with  thenu  ,,  .-S ',■■.•.•=■  ?'-.:  "■  '■■\^-'--^  ^y-u-'y-v^"  \'   ;■  .-V' ■>■■/:.■,,'-.:■>■ ';v/;  -;::,."    ■  .    '.'-'-'y-'-'S  ■.^^-:''   '.vV.  "'■'"    .'■  . 

2d. — The  trains  are  (part  of  the  titn^  to  be-  partly  made  up  fas  nearly  all  freights  are  everywhere)  of  foreign  cars,  which  have 
neither  your  nor  our  brake  on,  so  that  the  cars  having  your  break  or  ours  on  shall  be  widely  and  irregularly  separated  from 
each  other. 

3d. — The  locomotives  drawing  your  train  and  ours  to  be  exchanged,  from  time  to  time,  and  draw  each  others  trains. 
4th. — Two  locomotives  equipped  as  so  many  freight  engines  and  tenders  are,  with  hand-brakes  instead  of  steam  or  air 
brakes,  are  to  be  substituted  for  the  two  engines  used  in  the  test  part  of  the  time.     Any  brake  which  will  not  work  properly  if 
this  is  done,  you  will  admit,  can  be  of  little  practical  value  in  actual  service. 

5th. — From  t  me  to  time  each  train  is  to  be  stopped  and  foreign  cars  (not  equipped  with  either  your  brake  or  ours)  arc  to  be 
run  into  it,  at  irregu  ar  intervals,  just  as  actual  service  requires  constantly.  ; '•  ''-   -  '     '..     .   ■  ;      -  - 

.     6th. — In  the  making  up  of  trains,  etc.,  crews  are  to  be  exchanged  at  random,  so  that  the  test  may  fully  illustrate  the  con- 
venience of  operatng  each  kind  of  brake  in  actual  ordinary  service.    ,;  -  \r   .    ;■ 

7th. — Frequent  short  runs,  stops  and  quick  starts  are  to  be  made.  i-'M ■^■'  "■:'/-'■'.-''..  rJ }.':■. 

■;■' -    8th. — A  series  of  yard  tests  are  to  be  made,  showing  the  action,  convenience,  etc.,  of  the  two  brakes.  ■'  ' 

We  mention  a  few  necessary  tests  only,  and  you  and  we,  as  well  as  the  test  committee,  are  to  add  any  number  of  others,  it 
being  distinctly  understood  that  if  you  decline  any  test  proposed  by  us,  or  we  decline  any  proposed  by  you,  it  shall  be  con- 
dered  an  explicit  and  positive  admission  of  inferiority.  .-   - 

This  rule  must  in  every  case  be  strictly  observed,  namely  :  Both  brakes  niust  be  tested  in prifnstly  the  same  manner,  m  ^^X 
there  may  not  only  be  absolute  fairness,  but  no  room  for  suspicion  even  of  anything  else. 

You  have  been  in  the  brake  field  a  long  time,  have  profited  justly  and  laKgely  from  the  patronage  of  railroads,  and  we  are 
sure  will  welcome  this  plan  for  allowing  your  patrons  and  the  American  public  to  judge  for  themselves  which  brake  should  come 
into  universal  use.  ^  ..  *?  :  ;    • 

Having  proper  confidence  in  the  merits  of  your  brake  we  know  you  will  gladly  and  promptly  accept  our  proposition  htrein 
made,  as  you  must  feel  that  the  test  will  be  complete. 

The  railroad  public  is  a  very  fair-minded,  capable  body,  and  will  most  horoughly  appreciate  and  fully  recognise  the  equity 
and  fairness  of  our  offer  to  you,  and,  in  common  with  business-like  people  everywhere,  will  naturally  (and,  we  are  sure  you 
will  admit,  properly)  consider  it  a  virtual  confession  of  inferiority  and  a  jpublic  admission  that  the  Westinghouse  Brake  is  in- 
ferior to  the  Rote  Brake  and  that  it  is  unfitted  for  general  freight  service,  should  you  decline  or  neglect  to  avail  yourselves  of 
the  proposition  we  make  you  herein. 
■'  Permit  us  to  add  in  closing  that  we  wish  to  express  to  you  our  desire  to  have  this  communication  received  in  the  spirit  in 
which  it  is  sent,  and  to  have  it  express  to  you  our  wish  for  a  full,  fair  and  searching  test  of  the  two  articles  in  the  relative  merits 
of  which  the  railroad  interest  \%  primary  and  that  of  the  owners  even  secondary.     Respectfully,  . ,,  ;     •,. 

V  V       .  .        -  .    .      ..      .-  -,.,_.  THE  ROTE  AUTOMATIC  BRAKE  COMip^NY,    '  ^S:  -^^^^^ 

■-';'■'' -;-'l^'.- .■■'■. ■■■;■'  -■    ^-■V:~v>  ^ '..■■'■•'- A  ■-'^■■■^^^^  ^  -  -  •P^'"  ^-  D. ' Hartkr,  President 
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INDISPENSABLE    TO  ALL    INTERESTED    IN   RAIUVAYS. 


■\?:-- 


POOR'S    MANUAL    OF    RAILROADS  J 

The   Nineteenth    Annual    Number  of  this   Standard   Work  will    issue   in  June,    1886,  enlarged    with   many    new    and     interesting    features. 
The  work  contains  complete  and  exhaustive  information  concerning  every  Railway  Company,  Stock,  Bonds,  Debt,  Earnings, 
.  ■;  .         -  Expenses,    Dividends,    Officers,    Etc.,    Etc.,     Maps,    Etc.    ■:  s.    -.  .:>■■....,     : -.:    •'       ' 

ROYAL  OCTAVO,   CLOTH,  1400   PAGES.       PRICE,   $6.00   PER   COPY.      ' 


I.  A  List  of  Officials  of  every  Railway  Company  in  the  United  States,  Canada,  Mexico,  Central  and  'South  America,  West  Indies,  Great 
Briuin.    Etc. 

,"      2.     A  List  of  Officials  of  Street-Railroads  (Tramways)  in  the  same  countries.       '    '  ..  '  v      '-■'.  ',,  >        ■;  .1' 

3.  A  List  of  the  Directors  of  all  Railway  Companies  and  auxiliary  companies  in  North  America,  alphabetically  arranged,  with  their 
addresses. 

4.  A  List  of  the  Officials  of  organizations  auxiliary  to  the  Railway  System— such  as  Fast  Freight  Lines  and  Transportation  Companies, 
Bridge  and  Union  Depot  Companies,  Packet,  Steamship  Companies,  Parlor  and  Sleeping  Car  and  Equipment  Companies,  Express  and  Telegraph 
Companies,  Etc.  Etc. 

5.  A  List  of  the  Officials  of  Industrial  Enterprises  dependent  on  Railways— such  as  Locomotive,  Car  and  Bridge-Builders,  Rail-Mills,  Etc. 

6.  A  List  of  Officials  of  leading  Exchanges  and  Commercial  Associations  throughout  the  country. 

7.  A  List  of  the  leading  Contractors  of  the  country,  whose  specialty  is  the  construction  o{  Railways.       ;.-;■!:  ;       ,    '     '     •    ' 

8.  A  List  of  Officials  of  new  Railways  now  in  progress. 

9.  An  alphabetical  list  of  the  officials  of  all  American  Railways,  with  conven^fct  system  of  reference  showing  the  lines  with  which  they 
are  connected. 

And  other  interesting  features  now  first   presented   in  any   publication.  -,.  .  -,: 


A   NEW  AND  EQUALLY  IMPORTANT    WORK. 


Poor's  Directory  of  Railway  Officials  and  Railway  Directors. 

The  First  Annual   Number  to  be  published  in  April,  1886.        Prick,  $2.00  per  Cohv. 

H.  V.   &   H.   W.   POOR,   70  Wall  Street,   New  York  City. 


FAIRBANKS'    STANDARD    SCALES, 

Of   All   Sizes  and   of  , 

Every   Description   for    Railway    Use. 


Portable  Platform  Scales. 


The 

One  Lever 

[lancock 

Inspirator. 


•The 
Best  Boiler 
Feeder" 

known  for      Asbestos  Packed  Steam-Cocks. 

Locomotives.  .■■■'■>^:fMli:}^:^iv^: 


Double  Acting  Compound  Lever 
;:pTJackf  For  Railway  Use.    . ; 


FAIRBANKS  <fe  CO. 

311  Broadway,  New  York.  17  Light  St.,  Baltimore,  Md. 

382  Broadway,  Albany  N.  Y.  302  Wood  St.,  Pittsburgh,  Pa. 
216  Main  St.,  Buffalo,  N.  Y.  715  Chestnut  St.,  Phila.,  Pa. 
FAIRBANKS,  BROWN  &  CO.,  83  Milk  St.,  Boston,  Mass. 


The  Scientific  Portable 
Forges.    SV; 


V         ,  ■   " 
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New  Yorl&^]g  England  Railroad  ^^^^    ^    Raynoids&  Co. 

TRAMt^RTTR    QTFAMTTR    \fAPVTA\rn   PniTTTT  J 


TRANSFER  STEAMER  MARYLAND  ROUTE. 

• '  Through  Pullman  Cars  for  ^ 

PHILADELPHIA.    BALTIMORE   AND  WASHINGTON, 

WITHOUT  CHANGE  ;  connecting  with  through  trains  to  FLORIDA 
and  all  points  SOUTH  and  WEST.  Trains  leave  Boston  at  6.30  p.m.,  daily. 
Leave  Boston  for  GRAND  CENTRAL  DEPOT,  NEW  YORK,  at  lo.oo 
A.M.:  returning,  leave  New  York  at  11  a.m.  and  11.35  •"•*'•>  \^'eek  days. 
Pullman  Palace  Cars  on  night  train. 

The  Norwich  Line  between  Boston"  and  New  York 

Steamboat  train  leaves  Boston  6.30  p.m.,  arrives  at  New  London  at  10.15 
p.  M.,  connecting  with  the  new  steamer  City  of  Worcester,  Mondays, 
Wednesdays  and  Fridays,  and  City  of  New  York,  Tuesdays,  Thursdays 
and  Saturdays.  Returning,  steamer  leaves  Pier  40,  North  River,  New 
York,  at  4.30  p.m.,  connecting  at  New  London  with  train  leaving  at  4.05 
A.M.,  arriving  in  Boston  at  7.50  a.m.     Good  night's  rest  on  the  boat. 

ASK  FOR  TICKETS  VIA  N.  Y.  AND  N.  E.  R.  R. 

Office,  322  Washington  street,  Dep>ot  foot  of  Summer  street,  Boston. 

A.  C.  KENDALL,  Gcn'l  Pass.  Agent. 


ii 


MOSAIC-INLAY." 


A  New  and  Beautiful  High-Art  Decoration 
for  Interiors  of  Railway  Cars. 


This  is  a  patented  process  of  painting  on  wood  panels  to 
faithfully  represent  Inlaid  Woods.  Leading  Manufacturers  who 
are  now  using  it,  claim  that  it  is  superior,  as  a  means  of  in- 
terior decoration,  to  anything  yet  discovered,  and  for  these 
reasons :  it  is  done  on  the  natural  wood  panel  ;  is  finished 
smooth,  consequently  there  a.re  no  re/if/s  nor  recesses  /o  Aariordusi 
or  dirt ;  is  impervious  to  moisture  and  unaffected  by  any  or- 
dinary heat ;  is  perfectly  durable  and  admits  of  great  diversity 
of  treatment — in  both  colors  and  designs — faithfully  imitating 
.  all  the  beautiful  growths  and  colors  of  the  most  expensive 
natural  woods. 

For  ceiling  work  and  for  cars  (steam  or  horse)  we  use  from 

/  choice,  three-ply  wood,  which  is  bent  to  any  curve  desired, 

and  faced  with   hard  white   or  bird's-eye  maple,  silver  birch, 

?  oak,  or  basswood.     Where  it  is  desired  to  have  the  panel  dark 

and  ornament  light,  we  can  do  so,  but    generally  prefer  to 

work  on  light-wood  grounds.     The  method  to  be   pursued  in 

-.   ordering  "  MOSAIC-INLAY  "  is  to  send  correct    diagrams, 

giving  sizes  of  panels  and  car  lines  with  length  and  breadth  of 

car  ceiling.     We  will  then  send  you  ceiling-panels,    ready  to 

place  in  position,  beautifully  decorated  with  original  designs  and 

at  a  nominal  cost. 

Panels  decorated  in  "  MIOSAIC-INLAY,"  are  in  use  in  more 
:  than  30  of  the  principal  street-railways  in  the  United  States, 
so  that  the  process  has   long  since  passed  the  experimental 
stage  and  is  an  assured  success. 

For  further  particulars,  address  .  \    : 

THE  J.  M.  WADE  "MOSAIC-IMLAY"  CO., 

.  ..'  OFFICE   AND   SHOW   KOOMS  : 

123  Cedar  St.,  New  York  City. 


1  VALVE-OLEUM. 

E.  F.  DIETERICHS' 
'Cylinder,  Engrine  and  Machinery  Oils 

i^  V^  CLEVELAND,  OHIO.  -    .        v 

■■^~    ':■  Patemed  1874,  '75,  '76,  and  July  4,  i88a.    -  ,.        —i..  .V   ,V: 


-  .    •-    .  .  (Esublished  io  1770O 

%f/6%i  108  Fulton  St.,   ^..  ;.   .  .     21  Lake  St., 

NEW  YORK,  CHICAGO, 


>■;;/■::■-:■;•    ^;v  MANUFACTURERS  OF:;>.:.;v;:  ;.;;:'•...   ;  • 

Fine  Coach,  Car  and  Railway  Varnishes,  ■, 
•;<:-;    Carmines,  Lakes,  VermiHons,      ^    ; 

-  ■  >  White  Lead,  Zinc,  etc.^^.    >  / 

Fine  Brusnes  for  Artists,  Decor?  rors.  Coach 
Car.  House  and  Sign  Painters,     ^ 

A.rtists   Materials,  Decorative  Tube  Colors 

AGENTS  FOR 

Crockett's  Preservative  and  Qenuine  Spar  Composition 


•l^.  "■;■:' ;v  ..;-.:•::  •■     Manufacturen  of  Fine       '■■'■■■ 

RAILWAY  varnishes; 

i^^   COACH  AND  CAR  COLORS,    ^- 

Ground  in  Oil  and  Japan, 

,:^'^':':^y/^'-y-::-  etc,  etc        ;•:•;■.■; -"-."v-V--^  //V-v'^ 

Fine  Brushes  adapted  for  railroad  use.  AA  kinds  of  Artists*  Mateliala. 
Colors  for  ready  use,  and  all  specialties  for  Railroad  and  Carriage  purooses. 

Railroad  companies  will  save  themselves  great  trouble  in  paintirg  by  al- 
lowing F.  W.  Devok  &.  Co.  to  prepare  their  Passenger  and  Freight  Car 
Colors.  This  will  insure  Durability,  Jniformity  and  Economy.  F.  W 
Devok  &  Co.  manufacture  from  the  crude  materials  which  are  the  comno- 
r^ent  opr^s  31  any  ^naae,  and  ihev  understand  aetiet  'iieir  cheinica.  relation 
snip  whei  ^  comoination.  Uian  ^an  t>e  poioibie  -.o  <Ao«e  -v  £>  mid>,v.t  o  .v 
Uieir  dry  mater.ai-  *nd  theu  ennj  .hem.      'i  ... 

f.  ..,...-.•-•  SBKD  FOP  SAMPLE  CARD  or -rum 


Cor.  Fulton  and  William  Streets 
NEW  YORK.  -;-^  :■..-•■: 


Edwin  Alden  &  Bro. 

For  cost  of  advertising  in  any  paper  or  list  of  papers 
published  in  the  United  States  or  Canada,  send  to  the  Adver- 
tising Agency  of  EDWIN  ALDEN  ^^  BRO., 

/     Cincinnati,    or    New    York,      v 

Cor.  5th  and  Vine  Sts.    ....    .    .._    J40  Nassau  St. 

*#*  Our  "  Newspaper  Combinations,"  a  book  of  124  pages,  con- 
aining  prices  of  advertising,  full  instructions,  etc.,  sent  on  receipt  of 
IOC.  Our  "American  Newspaper  Catalogue,"  containing  names  of 
every  newspaper  published  in  the  United  States  and  Canada,  sent  on 
receipt  of  price,  $1.50.     Estimates  free.  .      '  , ,  ..      .;      ..        ,.  -v 
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DAVIS'   SAFETY   CAR-TRUCK. 

This  device,  which  has  been  subjected  to  Two  Severe  Experimental  Tests  upon  the  Canadian  Pacific 
Railway,  has  proved  itself  to  Possess  .  '^    .     .:•.  •■-;   r  , 

ALL  THE  REQUIREMENTS  OF  A  PERFECT  SAFETY  TRUCK-APPLIANCE. 

In  the  event  of  Derailment,  the  Truck  remains  in  its  proper  position  with  respect  to  the  Car ;  and  in  the  event  Of 

Broken  Axles,  the  Truck-Frames  are  kept  Parallel  to  the  Car. .".''.''• '     .    -1 

It   can    be   applied    to    Freight-Cars  of   all  kinds,  to  Passenger  and  Sleeping-Cars,  and   to  Loco- 
motives and  Tenders. 

The  following  extract  appeared  as  an  Editorial  in  the  Montreal  Daily  Herald,  of  February  2^th,  18S6  :* 

RAILWAY     NEGLECT. 


Now  that  railways  have  become  a  necessity  to  Canada, 
and  that  the  traveling  public  arc  compelled  to  use  them 
and  to  entrust  their  lives  and  property,  nothing  should  be 
left  undone  to  ensure  to  passengers  absolute  safety  and 
unquestioned  security.  The  railways  should  be  as  safe  to 
travelers  as  money  and  inventive  talent  can  by  any  possi- 
bility make  them.  But  we  all  know  they  are  not.  We 
cannot  take  up  a  newspaper  without  reading  of  an  acci- 
dent of  some  kind,  and  many  of  these  are  due  to  defect- 
ive rails,  to  cars  jumping  the  track  from  one  cause  or 
another,  upsetting,  rolling  down  embankments,  etc.  The 
derailing  of  trains  is  heard  of  more  frequently  of  late  than 
formerly;  but  whether  this  is  due  to  an  increase  in  the 
number  of  such  accidents,  or  to  the  more  complete  report- 
ing of  accidents  in  the  newspapers  of  the  present  day,  we 
are  unable  to  say.  It  is  sufficient  to  know  that  prevent- 
able accidents  are  happening,  and  this  is  just  what  the 
traveling  public  are  not  disposed  to  tolerate.  There  is  a 
complaint,  too — it  proceeds,  of  course,  from  inventors  and 
their  friends — that  railway  managements  are  indisposed 
to  adopt  new  devices  for  increasing  the  security  extended 
to  the  public,  even  when  they  are  not  expensive.  But 
railway  men  Say,  and  very  truly,  that  they  are  pestered 
almost  to  the  verge  of  insanity  by  "  inventors,"  with  all 
sorts  of  whimsical  contrivances,  and  that  life  would  not 
be  worth  living  if  they  were  to  seriously  consider  all  the 
notions  which  inventors  thrust  upon  their  notice.  There 
is  of  course  much  in  what  they  say,  and  perhaps  they  ought 
to  be  sympathized  with  rather  than  criticized  for  neglect- 
ing so-called  opportunities  for  enhancing  the  security  to 
life  on  their  railway  properties.  There  was  one  invention, 
however,  which,  it  was  hoped,  would  have  been  taken  ad- 
vantage of  by  the  Canadian  railway  authorities  and  utilized 
without  unnecessary  delay,  as  its  practical  working  had 
been  demonstrated  to  the  satisfaction  of  the  principal 
heads  of  the  mechanical  department  in  our  leading  rail- 
ways. We  refer  to  Mr.  S.  Davis'  patent  for  preventing 
the  derailment  of  cars,  with  consequent  overturns  and 


•'  smash-ups."    A  practical  experiment  demonstrating  the 

utility  and  exceeding  great  value  of  this  invention  was 
made  in  the  yard  of  the  Canadian  Pacific  Railway,  at 
Hochelaga,  on  the  27th  July  last,  when  cars  traveling  at 
the  rate  of  fifteen  to  eighteen  miles  an  hour  passed  safely 
over  the  track  from  which  the  irons  had  been  removed, 
coming  to  a  halt  in  about  a  car's  length,  with  the  trucks 
perfectly  in  line  with  the  car-body ;  and  m  the  case  where 
one  rail  was  removed,  the  wheels  of  one  side  of  the  car 
adhered  to  the  remaining  rail  while  the  wheels  on  the 
opposite  side  passed  over  the  earth  and  sleepers,  mounted 
the  rail  at  the  end  of  the  gap  and  proceeded  on  as  if 
nothing  had  happened.  The  editor  of  the  Railway  Age 
came  all  the  way  from  Chicago  to  witness  the  experi- 
ments, which  were  so  successful  as  to  leave  nothing  to  be 
desired.  The  details  of  the  invention  need  not  be  stated 
here ;  the  invention  itself  is  simple  and  comparatively  in- 
expensive. What  we  wish  to  call  attention  to  more  par- 
ticularly is  the  singular  fact  that  although  these  experi- 
ments took  place  in  July  last,  and  the  value  of  the  inven- 
tion in  the  interest  of  human  life  is  unquestionable,  nothing 
has  been  done  to  bring  it  into  practical  use  on  our  Cana- 
dian railways.  This  is  scarcely  fair  to  the  traveling 
public.  If  it  were  a  doubtful  experiment  we  could  appre- 
ciate its  delay  ;  if  it  were  a  costly  afTair  perhaps  some 
excuse  might  reasonably  be  urged  by  poor  corporations; 
but  since  neither  of  these  is  the  fact  it  is  hard  to  under- 
stand why  so  valuable  an  aid  to  the  security  of  travel  is 
not  being  utilized.  Perhaps  when  some  dreaful  accident 
from  the  derailing  of  a  train  comes  again  to  shock  the 
Canadian  public,  and  a  railway  company  has  been  made 
to  pay  a  heavy  bill  of  damages  for  deaths  and  maimings, 
and  suffered  much  loss  of  property,  it  will  dawn  upon  our 
railway  managers  that  they  have  achieved  considerable 
loss  of  reputation  and  incurred  heavy  expenditures  through 
their  failure  to  avail  themselves  of  a  simple  invention 
which  is  within  the  reach  of  the  most  impecunious  rail- 
way corporation.        '   .-sV  -.:'■:,;     >  ^      ' 


J  FURTHER    ENDORSEMENT. 

In  dwelling  upon  a  recent  accident  on  the  Northern  Railway,  at  Thornhill,  Ont. ,  the  Mont:        Star,  of  March  jd,  speaks  as  follows 
■  It  occurred  to  Mr.  S.  Davis,  of  Montreal,  that  the  ten- 


dency of  railway-cars  to  run  off  the  line  might  be  stopped 
by  limiting  the  turning  capacity  of  the  trucks  to  the  ex- 
tent of  the  greatest  curvature  of  the  railways.  The  maxi- 
mum curvature  is  very  slight  and  actual  experiment  has 
shown  that  cars  constructed  on  this  principle  will  not 
leave  the  rails  under  any  circumstances.  Mr.  Davis  has 
patented  his  invention.  If  the  cars  at  Thornhill  had  been 
made  on  this  principle  they  would  not  have  left  the  irack 


and  consequently  tney  would  not  have  rolled  down  the 
embankment.  L'  there  is  any  good  reason  why  this  simple 
and  cheap  appliance  should  not  come  into  general  use  for 
the  prevention  of  such  frequent  and  disasi-ous  accidents 
it  would  be  as  well  to  make  it  known.  Many  lives  and 
much  money  are  lost  every  year  by  trains  running  off  the 
track  ;  if  the  accidents  are,  as  they  seem  to  be,  prevent- 
able, somebody  ought  to  be  held  to  strict  account  for 
every  such  occurence.      -■•v^,  .  "V  ''•"  ^.i- >  r'^'-^^l^  •iv'^' ' 
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:    A  Full  Illustrated  Description  of  the  Car-Truck  appeared  in  the  AMERICAN  RAILROAD  JOURNAL  for  October,  i88j. 

■':'."/■-■  Full  particulars  will  be  furnished  by  addressing,  y-  .  ^    "^^/^    S      DAVIS  "^      '  '    ■ -^  '^J 

F,  O.  Box,  44J.  ._■,■.;-;'■;;■  ^.'■":"' ,  •    -  /  w-    .' -:^:;^   ■'■\\''^''^-  ':■"■■/ 'y^' ^  Montreal,  Canada. 
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